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OSSEOUS  DEVELOPMEXT  IX  EXDOCRIXE  DISORDERS* 
WM.  ENGELBACH,  M.D.,  and  ALPHONSE  McMAHON,  M.D. 

ST.  LOUIS 

Tlie  .striking  variations  of  stature  in  the  eunuch,  the  acrome¬ 
galic,  and  the  various  types  of  infantilism  have  been  of  historical 
interest  even  to  the  layman.  An  illustration  of  this  interest  is 
the  prize  offered  by  the  philanthropist  for  the  intermarriage  of 
giants  in  order  to  produce  a  larger  and  stronger  race.  These 
outspoken  differences  in  size  and  local  osseous  proportions  of 
the  individual  were  among  the  first  signs  giving  impetus  to  the 
scientist  to  study  -the  hormonic  effects  of  the  internal  secretions 
upon  skeleton  growth.  C.  v.  Langer  (1872)  was  probably  the 
fir.st  to  distinguish  between  pathological  and  normal  giants.  To 
Pierre  Marie  (1888-89),  Massalongo  (1892),  Sternberg  (1895), 
Brissaud  and  Meige  (1895),  and  Launois  and  Roy  (1902-04) 
credit  should  be  given  for  tbe  earliest  work  relating  the  develop¬ 
ment  of  the  osseous  system  in  gigantism  and  acromegaly  to  the 
hypophysis.  Tandler  and  Grosz  (1907-10)  in  their  studies  of  the 
skopzen  directly  associated  the  overgrowth  of  the  long  bones 
present  in  the  early  hypogonad  states  to  castration. 

These  early  investigations,  besides  indicating  a  general 
change  in  the  osseous  system  present  in  various  ductless  gland 
disorders,  were  pointing  the  way  to  local  osseous  abnormalities 

♦Address  of  President  of  Association  for  the  Study  of  Internal  Secre¬ 
tions,  San  Francisco,  June  23,  1923. 
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in  the  growth  and  development  of  individual  bones  as  related 
to  special  glandular  function.  Soon  after  the  discovery  of  the 
x-ray,  roentgenology  was  applied  with  more  minutiae  to  deter¬ 
mine  in  the  living  the  development  of  the  osseous  nuclei  and  the 
closure  of  the  epiphyseal  ends,  which  clinical  deduction  had  pre¬ 
dicted  would  vary  in  the  endocrine  subjects  from  those  of  the 
nonnal.  Hertoghe  (1896),  v.  Wyss  (1899-1900),  Kasowitz 
(1902),  Diederle  (1906),  Siegei't  (1910),  and  others  were  the 
first  to  demonstrate  by  this  means  the  presence  of  retarded  carpal 
development  in  juvenile  hypothyroidism. 

In  a  clinical  material  of  over  2,000  endocrine  observations, t 
the  striking  differences  in  the  osseous  development,  general  and 
local,  led  the  writers  to  suspect  that  there  might  be  some  specific 
predilection  of  the  various  hormones  of  special  ductless  glands 
in  their  effect  upon  the  growth  and  development  of  the  indi¬ 
vidual  types  of  bones ;  i.  e.,  short,  flat,  or  long  bones.  This  led  to 
the  following  studies,  which  were  undertaken  to  determine: 
(1)  the  normal  osseous  development  in  the  various  ages  from  one 
to  twenty-five,  during  the  skeletal  growth;  (2)  the  variations 
from  this  normal  development  in  the  various  endocrine  disorders, 
viz.,  thyroidism,  pituitarism,  gonadism,  pinealism,  thymolym- 
phatism,  pluriglandularism,  etc.;  and  (3)  the  possible  speeific 
character  of  the  internal  secretions  of  these  various  glands  in 
their  effect  upon  the  individual  growth  of  one  set  of  bones,  such 
as  the  flat,  long,  or  short.  If  such  specific  ‘  osseous  hormone 
effects  are  presented,  or  even  if  definite  general  osseous  changes, 
recognizable  by  roentgenograms,  do  occur  in  some  of  these  endo¬ 
crine  disorders,  they  would  be  of  great  value  in  the  early  diag¬ 
nosis  of  the  disorders  of  the  glands,  as  well  as  a  specific  measure 
of  their  function  and  the  treatment  effeets  of  these  dyscrasias. 
These  studies  apply  only  to  the  age  of  twenty-five,  at  which  time 
the  osseous  development  is  normally  completed. 

In  order  to  draw  any  convincing  conclusions  from  these  com¬ 
parisons,  it  was  first  necessary  to  determine  a  normal  for  each 
age  and  then  to  agree  upon  the  definition  of  a  grouping  of  the 
various  endocrine  disorders,  both  of  whieh  precepts  are  very 
difficult  and  probably  can  not  be  established  beyond  criticism. 
Before  accepting  individuals  as  normals  for  the  various  ages, 
they  were  carfully  examined  clinically  and  roentgenologically. 

tCIinioal  observations  of  this  material  were  made  with  Dr.  J.  L.  Tierney. 
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Chart  II 
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The  clinical  examination  consisted  of  investifratin"  the  family 
history,  particularly  for  endocrine  and  hereditary  conditions, 
inclnding:  blood  examinations  of  the  i)arents.  A  complete  med¬ 
ical  survey  of  each  individual,  including:  comparison  for  the 
height,  weight  and  age  with  the  normal  (established  by  tables  of 
Browning.  Bowditch  and  Holt  for  infants  and  children  and 
insurance  tables  for  adults)  was  then  made.  Provided  the  indi¬ 
vidual  was  considered  normal  according  to  these  tpialifications 
(i.  e..  family  history,  personal  history,  physical  examination,  and 
standard  tables)  he  was  then  x-rayed  and  the  roentgenological 
findings  were  comi)ared  with  those  for  the  various  ages  as  given 
by  (iray’s  Anatomy  and  the  radiological  studies  of  Baetjer  and 
Waters.  Knox,  and  Botch.  Decided  variations,  with  personal 
exceptions  enumerated  in  the  following  charts,  in  the  roentgeno¬ 
logical  determinations  of  the  osseous  system  from  those  already 
considered  within  the  normal  by  these  ftnir  authorities  were 
excluded  as  possible  normals.  Normals  were  examined  eight  to 
ten  days  after  birth,  at  six  months,  one  year,  eighteen  months, 
two  years,  and  for  each  year  n])  to  the  age  of  twenty-five.  A 
number  of  each  age  were  examined  until  enough  were  found 
without  physical  or  roentgenological  variations  from  the  normal 
to  establish  a  standard.  This  work  presented  a  great  many  diffi- 
eidties  and  reipiired  a  long  time  in  order  to  exclnde  the  abnor- 
mals  physically  and  then  finally  to  determine  the  roentgeno¬ 
logical  normal.  The  four  authorities  rpioted  above  giving 
normals  for  the  various  ages  differed  considerably  in  their  opin¬ 
ions  upon  certain  osseous  developments  as  displayed  by  the 
roentgenogram,  as  shown  by  Charts  T  to  YIT. 

In  order  to  obtain  some  estimation  of  the  roentgenological 
findings  of  the  various  ages,  the  individual  bones  of  the  body 
were  first  classified  from  an  anatomical  viewpoint,  as  given  by 
Gray’s  Anatomy,  Charts  I  and  II,  on  pages  8  and  4. 

The  bones  according  to  the  appearance  of  centers  of  ossi¬ 
fication  and  union  of  the  epiphyses  for  the  yearly  ages  were  then 
arranged  by  years  according  to  Gray’s  Anatomy  (Chart  III). 

The  appearance  and  union  of  the  centers  of  various  bones  of 
the  body  were  then  compared,  according  to  Gray’s  Anatomy  and 
the  roentgenographie  stiidies  of  Baetjer  and  AVaters  and  of  Knox 
(Charts  IV  and  V). 
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This  information  was  roarran^eil  as  to  yoarly  appearance 
and  union  of  the  centers  of  ossification,  according  to  Gray’s 
Anatomy,  Baetjer  and  Waters,  Knox,  and  Rotch  (Charts  VI 
and  VII). 

It  will  he  not(‘d  that  there  are  variations  of  two  to  foiii:  years 
in  the  roentgenographic  studies  of  Baetjer  and  Waters,  Knox, 
and  Rotch  and  the  dissection  made  hy  the  anatomists.  For  in¬ 
stance  the  anatomist  gives  the  union  of  the  lower  epiphysis  of 
the  femnr  at  the  age  of  20,  while  Baetjer  and  Waters  state  that 
this  epiphyseal  line  disappears  at  18  to  20.  The  heads  of  the 
metaearpals  are  given  hy  Gray’s  Anatomy  as  completely  united 
at  20,  hy  Baetjer  and  Waters  at  17  to  18,  hy  Knox  at  18,  and. 
according  to  onr  normals,  in  all  instances  at  14  to  15.  Other 
variations  will  he  noted  iji  almost  every  age.  It  occurred  to  us 
that  possibly  the  anatomist.  i)ediatrician  (Rotch),  and  radiolo¬ 
gist  (  Baetjer  and  Waters)  did  not  consider  the  endocrine  possi¬ 
bilities  in  their  so-called  normals.  This  might  explain  the  marked 
variability  in  age  of  the  appearance  of  the  centers  of  ossification 
and  the  fusion  of  the  epiphyseal  lines,  as  well  as  the  general 
variations  in  the  growth  of  the  various  hones. 

After  carefully  interi)reting  this  work  and  comparing  with 
the  normal  that  we  had  observed  for  the  various  ages,  we  have 
finally  established  the  table  above  (Chart  VIII),  which  is  a 
comi)ilation  of  our  own  studies  and  those  of  the  other  authors. 
In  this  article  in  referring  to  the  normal,  we  use  the  osseous 
developments  as  given  in  the  above  table  (Chart  VIII).  In  order 
to  make  this  work  ]>ractieahle  and  applicable  to  the  average  x-ray 
technician,  Ave  have  devised  a  table  (Chart  IX)  giving  the  parts 
to  be  x-rayed  in  individuals  of  various  ages. 

On  account  of  the  marked  variations  for  each  age,  it  is  unneces¬ 
sary  to  refer  to  the  fact  that,  unless  roentgenograms  are  taken 
of  special  bones  for  an  individual  age,  the  most  important  evi¬ 
dence  refei-able  to  the  osseous  develoi)ment  for  that  age  will  not 
be  obtainetl.  It  has  been  our  custom  in  these*  eases  to  take  roent¬ 
genograms  of  the  bones  given  under  the  years  before  and  after 
the  age  of  the  patient.  For  instance,  for  a  patient  who  is  nearest 
the  tenth  birthday,  roentgenograms  of  the  special  parts  given 
under  the  ages  of  9,  10  and  11  in  Chart  IX  shoidd  be  made  for 
comparison  with  the  normal  for  those  ages. 

I 


APPEARANCE  AND  UNION  OP  BONE  CENTERS.  UPPER  EXTREMITY.  ACCORDIHO  TO 


*  1  J  •  qooa*  •  iti 


Centar*  soapula  (23>C6)  Cantara  aeapula  ^2^•B6 

starnai  end  elavtola  Starnal  and  elaalola 

Upp.apiph. fibula  UPP<«pl^>flbula 


Chart  VIII 

APPEARANCE  AND  UNION  OP  BONE  CENTERS 
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Chart  IX 

X-RAY  PLATES  FOR  BORE  DEVELOPMENT 

_ ENCffiLBACH  AND  MCMAHON _ 
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11  Hip,  with  half  pelvis.  (4)  Knee 

2)  Anteroposterior  elbow.  I 


l'i«iirc  1 

and  calcaneus.  There  is  absence  of  all  carj)als  and  heads  of 
metacarpals  and  phalanffes.  The  preseiun*  at  hirth  of  the  center 
for  the  upper  epiphysis  of  the  tihia  is  not  ‘rtuierally  admitted  In 
all  authorities.  At  the  ajie  of  one  there  are  normally  two  cariuil 
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COMPARISON  OF  NORMALS  WITH  ENDOCRINOPATHIC  SUBJECTS  OF  THE 
SAME  AGE 

Birth  to  the  a</e  of  one.  The  normal  infant  (Fig.  1  i  shows 
the  centers  for  the  distal  epiphysis  of  the  femur,  proximal 
epiphysis  of  the  tihia,  and  three  tarsal  hones,  the  talus,  cuboid. 
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centers  present,  the  capitate  and  hamate.  The  head  of  the 
humerus,  head  of  the  femur,  and  third  cuneiform  appear  within 
the  first  year.  The  absence  of  the  capitate  and  hamate  is  particu¬ 
larly  valuable  in  the  diagnosis  of  early  hypothyroid  states.  The 
diagnosis  can  thus  be  made  at  a  time  when  material  assistance 


Figure  2.  Effect  of  treatment  upon  hypothyroid.  (1)  26  months  old, 
before  treatment.  Note  absence  of  hamate,  os  triangularis,  and  bead  of  radius. 
(21  Same  case  after  treatment,  at  41  months.  Note  head  of  radius,  capitate, 
hamate,  os  triangularis,  and  lunate.  (3)  Same  case  at  56  months.  Note  en¬ 
largement  of  head  of  radius  and  carpal  bones  present  In  Figure  2,  and  presence  of 
bead  of  drst  metacarpal. 


can  be  rendered  the  child  in  the  progress  of  normal  development. 
For  this  reason,  in  the  obstetrical  department  of  St.  John’s 
Hospital,  St.  Louis,  a  routine  radiographic  examination  of  all 
infants  ten  days  after  birth,  with  successive  radiographs  taken 
at  intervals  of  six  months,  is  encouraged.  This  allows  a  study 
of  the  development  of  the  osseous  system,  permitting  an  earlier 
diagnosis  of  endocrine  disorders. 
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Aged  two.  The  three  pietures  of  Fig.  2  illustrate  the  effect 
of  tliyroid  treatment  upon  the  osseous  development  in  hypo¬ 
thyroidism  in  infancy.  No.  1  shows  the  hand  of  a  hypothyroid 
child  at  twenty-six  months,  one  carpal  bone,  the  capitate,  being 
present.  Normally  at  this  age  there  should  be  two  carpal  hones, 
the  capitate  and  hamate,  well  developed.  There  is  also  absence 
of  the  center  for  the  lower  epiphysis  of  the  radius,  which  nor¬ 
mally  appears  in  the  second  year.  Other  important  centers 
occurring  within  the  second  year  are  the  greater  tubercle  of  the 
humerus,  capitellum,  patella,  lower  epi[)hyses  of  the  tibia  and 


Figure  4.  Aged  2  years.  10  months.  Thorax:  (a.  a.  at  Enlarged  thymus. 
Insert  of  hand:  (b)  Absence  of  os  triangularis,  ic)  Absence  of  head  of  radius. 
Note  absence  of  heads  of  metacarpals. 


fibula,  and  first  and  second  cuneiforms,  these  last  two  appearing 
from  two  to  four  years.  No.  2  demonstrates  the  effect  of  the 
administration  of  thyroid  substances  upon  the  osseous  develop¬ 
ment.  At  forty-one  months  there  are  four  carital  bones  present, 
together  with  the  head  of  the  radius.  The  carpal  bones  are 
slightly  undeveloped,  with  the  os  triangularis  and  lunate  of 
about  equal  size.  No.  3  shows  the  same  subject  at  fifty-six 
months.  There  has  been  definite  progression  in  the  development 
of  the  carpal  bones  and  the  head  of  the  radius.  The  center  for 
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tlie  liead  of  the  first  inetaearpal  is  also  present.  This  hand  is 
praetieally  normal  for  the  age. 

Fig.  :{  is  a  eomparison  of  the  same  hypothyroid  hand  after  treat¬ 
ment.  The  progress  of  the  osseous  development  of  the  hand  is 
noted  in  all  epiphyseal  eenters,  partienlarly  in  the  heads  (*f  the 
metaeari)als  and  phalanges.  The  previous  figure  shows  the 
ahsenee  of  many  eenters  in  the  phalanges  at  forty-one  months. 

Af/cd  two  jjcars,  ten  months.  Fig.  4  is  a  demonstration  of 
au  enlarged  thymus,  with  underdevelopment  of  the  carj)al  hones 


Fifnire  5.  Carpal  bones  for  normal,  aged  3.  Showing  normal  variation  in  ap¬ 
pearance  of  carpals.  Note  well  developed  head  of  radius  on  left,  and  appearance 
of  liead  on  right.  Aiso  presence  of  head  of  first  metacarpal  on  left,  absence  on 
rigiit. 


Figure  C.  (1)  Normal,  aged  3.  (A)  Greater  tubercle  of  humerus  well  de¬ 
veloped.  (Ill  ll.vpotliyroid.  ag(‘d  :!.  (.V)  Greater  tuherele  of  hunu'rus  un¬ 

developed. 


and  ahsenee  of  the  head  of  the  radius.  Normally  at  this  age 
there  should  he  three  carpal  hones  present.  The  os  triangularis 
is  absent.  Centers  for  some  metaearpals  are  just  appearing, 
which  is  within  the  normal.  The  heads  of  the  phalanges  are 
absent,  these  normally  appearing  within  the  third  year. 

Af/ed  three.  An  examitle  of  a  normal  variation  in  the  devel- 


Figure  8.  Aged  4.  Normal  shows  (A)  greater  tubercle  of  humerus  well 
developed:  (R1  partially  fused  with  head  of  humerus.  Hypothyroid  shows  (A) 
greater  tubercle  of  humerus  undeveloped;  (B)  absence  of  fusion  of  head  and 
greater  tubercle. 

type.  A  slightly  advanced  development  of  the  carpals,  with 
apparently  delayed  development  of  the  head  of  the  radius,  is  not 
an  infrequent  association. 

A  comparison  of  the  shoulders  of  a  normal  and  a  hypo¬ 
thyroid  subject  of  three  years  is  shown  in  Fig.  6.  The  normal 
shoulder  on  the  left  shows  the  greater  tubercle  well  developed. 
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opment  of  the  carpal  bones  at  this  age  is  shown  in  Fig.  5.  The 
picture  to  the  left  shows  three  carpal  bones,  the  capitate,  hamate, 
and  os  triangularis,  with  a  well  developed  head  of  the  radius. 
The  one  to  the  right  shows  four  carpal  bones,  with  appearance  of 
the  lunate  and  faint  appearance  of  the  head  of  the  radius.  The 


head  of  the  first  metacarpal  is  present  on  the  left,  and  absent  on 
the  right.  These  variations  occur  in  subjects  who  are  of  normal 
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This  tubercle  normally  appears  in  the  second  year.  It  is  com¬ 
pletely  separated  from  the  head  of  the  humerus,  establishing  its 
separate  origin.  There  has  been  some  contention  about  this 
point.  The  hypothyroid  shoulder  on  the  right  shows  the  head 
of  the  greater  tubercle  just  appearing,  consetiuently  undeveloped 
representing  a  development  of  about  nineteen  months. 


Figurp  9.  (1)  Normal,  aged  4.  (A)  Presence  of  greater  trochanter  of  femur. 

(2)  H.vpoth.vroid,  aged  4.  (A)  Absence  of  greater  trochanter  of  femur. 

Aged  four.  Fig.  7  compares  the  normal  with  a  hypothyroid 
hand  of  the  same  age.  The  normal  hand  shows  four  carpals 
present,  the  capitate,  hamate,  os  triangularis,  and  os  lunatum. 
The  heads  of  all  metacarpals  and  phalanges  are  well  developed. 
The  hypothyroid  hand  at  four  shows  two  carpals,  the  capitate 
and  hamate,  while  the  triangular  and  lunate  are  absent.  The 


heads  of  the  metacarpals  and  phalanges,  with  the  exception  of 
the  heads  of  some  phalanges,  are  present  but  undeveloped  for 
the  age.  The  carpal  development  is  to  the  age  of  two.  The 
delayed  development  of  the  carpals  is  an  outstanding  feature  in 
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hypothyroid  eases,  although  rather  eoiistaiit  delayed  develop¬ 
ment  in  the  epii)hyses  of  all  long  hones  has  been  found. 

A  eomparison  of  a  normal  with  a  hypothyroid  shoulder  at 
the  age  of  four  is  made  in  Fig.  8.  The  greater  tuberele  of  the 
humerus  is  normal  in  the  pieture  on  the  left,  with  beginning 
fusion  with  the  head.  In  the  hypothyroid  subject,  the  greater 
luhereh*  is  und(*veloi)ed,  with  complete  separation  from  the 
head,  thus  empliasizing  the  importauee  of  centers  other  than 
the  eari)als. 

A  radiogram  of  the  pelvis  at  the  age  of  four  (Fig.  9)  dem- 
onstrati's  th»‘  center  for  the  greatest  trochanter  of  the  femur  (A) 
lu-cseiit  ill  tlie  normal  subject  (No.  1).  This  center  (A  l  is  absent 
in  No.  2.  There  is  also  a  difference  in  the  development  of  the 


I'ijiurp  11.  (1)  Normal,  aged  4.  ('.\)  I’rosonco  of  navicular.  (2)  Hypo- 

thyroid,  ageti  4.  (.V)  .\hscnco  of  navicular.  -Misciicc  of  second  cuneiform,  with 

iiiidc'rdevelo|imeut  of  ali  tarsais. 

head  of  the  femur.  It  is  to  be  noted  that  the  separation  of  the 
pubis  and  ischium  is  more  ]»rououuced  in  the  hyjiothyroid  pel¬ 
vis  (No.  2i.  These  do  not  normally  fuse  until  ahout  the  sev¬ 
enth  year. 

The  radiograms  of  the  knee  joint  at  the  age  of  four  in  Fig. 
10  show  in  the  normal  subject  on  the  left  the  presence  of  a  fairly 
well  develojied  upper  epiphysis  of  the  fibula,  which  normally 
ajijiears  between  the  third  and  fourth  years.  This  center  is 
ahsent  in  the  hypothyi'oid  knee  on  the  right,  and  there  is  general 
underdevelopiiumt  of  the  other  centers  iiresent,  i.  the  lower 
epijihysis  of  the  femur  and  the  upper  epiphysis  of  the  tibia.  This 
further  emphasizes  the  point  made  above,  that  the  underdevelop¬ 
ment  of  till*  osseous  system  iu  hypothyroidism  is  not  limited  to 
the  carpal  bones. 
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Fig.  11  illustrates  the  clevelopinent  of  the  fe»*t  at  the  age  of 
four.  The  normal  foot  on  the  left  shows  the  ajipearanee  of  the 
center  for  the  navicular,  with  the  other  tarsals  well  developed, 
the  cuboid  and  the  tirst,  second,  and  third  cuneiform.  These 
last  three  appear  within  the  first  two  years.  The  illustration  on 
the  right,  a  hypothyroid  foot,  shows  the  navicular  and  second 
cuneiform  missing.  The  center  for  the  first  cuneiform.  ap|>ear- 
ing  within  the  second  year,  is  faintly  seen.  It  is  to  he  noted 
that  the  center  for  the  head  of  the  first  metatai’sal  is  also  unde¬ 
veloped,  as  contrasted  with  the  normal  foot.  The  hypothyroid 
foot  represents  about  a  two-year  development. 

Fig.  12  is  a  radiogram  of  the  carpal  hones  of  a  subject  aged 
four  with  a  clinical  diagnosis  of  hypothyroidism.  It  is  interest- 


I'iKuro  12.  4.  ('liiticiil  (liiiKiuisis.  liypothyroid.  (loulitfiil  hi-oaiiso  of 

ftdviuicod  carpal  (Icvclopiiicnt  for  aac.  I’rcscncc  of  navicular  and  lesser  inultanau- 
■nr.  (A)  .\cccssory  hca<l  of  seconil  ineiacarpal. 

ing  to  note  that  there  is  an  overdevelopment  of  the  earjial  hones, 
the  six  present  being  the  capitate,  hamate,  os  triangularis,  lunate, 
navicular,  and  lesser  multangular.  There  is  also  an  accessory 
head  of  the  second  metacarpal.  The  hand  rejiresents  about  a 
six-year  development.  It  is  in  these  cases  that  the  study  of  the 
osseous  development  assumes  imjiortance  for  diagnostic  pur¬ 
poses.  We  assume  a  iiluriglaiidular  involvement,  which  may 
account  for  the  advanced  carpal  development,  not  typical  of  the 
true  cretin. 

In  Fig.  13  the  hand  of  a  normal  four-year  child  is  con- 
‘rasted  with  that  of  a  subject  with  siisiieeted  hyperpinealism. 


ENGELBACH  AND  McMAHON  23 

The  normal  hand  is  smaller  than  the  comparison  hand,  while 
the  carpal  bones  are  present  for  the  age.  The  suspect  hyper¬ 
pineal  hand  is  developed  to  the  age  of  twelve,  with  all  the  car- 


Figure  14.  (1)  Hypothyroid,  aged  5.  Carpals  for  age  absent — os  triangu¬ 

laris,  lunate,  navicular,  and  greater  multangular.  Head  of  first  metacarpal  ab¬ 
sent.  (2)  Advanced  carpal  development  for  age,  lesser  multangular  present. 
Head  of  first  metacarpal  present. 

pals  present,  including  the  pisiform.  The  heads  of  the  metacar- 
pals  and  phalanges  are  likewise  well  developed,  together  with  the 
heads  of  the  radius  and  ulna. 

Aged  five.  In  Fig.  14  the  hypothyroid  hand  (plate  No.  1) 
is  developed  to  the  age  of  two,  with  three  carpal  hones  absent, 


Figure  l~t.  (1)  Normal,  aged  .^.  f2)  Hypothyroid,  aged  5.  Note  absence 

of  internal  condyle  of  humerus  and  head  of  radius  in  Figure  2. 

the  OS  triangularis,  os  lunatum,  and  navicular ;  while  plate  No.  2 
shows  a  normal  variation  in  the  carpal  development  for  the  age 
of  five,  with  no  obvious  endocrine  dysfunction  to  account  for  the 
slightly  advanced  development.  The  heads  of  the  metacarpals  of 
the  hypothyroid  hand  are  developed  to  the  age  of  three.  It  is  to 
be  noted  in  Plate  No.  2  that  all  the  carpal  centers  are  present 
except  the  pisiform.  The  os  triangularis  and  os  lunatum  are  not 
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fully  (U'velojx'd  for  the  ag(*.  The  head  of  the  radius  is  \\(‘ll 
ileveloped. 

Plate  No.  1  (Eijr.  lo)  is  the  elbow  of  a  uonnal  tive-year-old 


ehild.  Plate  No.  2  is  au  elbow  of  a  hypothyroid  child  of  the 
same  a^te.  Tu  the  uormal  subject  on  the  left  the  centers  for  the 
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niodial  epieondyle  and  head  of  the  I'adius  are  present,  the  latter 
just  appearing,  while  the  eapitellinn  is  well  developed.  In  the 
hypothyroid  subject  there  is  an  absence  of  these  centers,  tosrether 
with  underdevelopment  of  the  capitellum.  The  difference  in  size 
and  density  of  the  bones  is  to  be  noted. 

Fig.  16  is  a  eoinparison  of  the  foot  of  a  hypothyroid  child  of 
five  years  with  that  of  a  normal  child  of  the  sam^*  age.  In  the 


no/^/^/iL 


hypothyroid  foot  on  the  right  the  navicular  and  the  heads  of  the 
second  to  the  fifth  metatarsal,  and  many  of  the  phalangeal  heads 
are  absent.  The  second  cuneiform  is  undeveloped.  This  foot 
represents  about  a  tbree-year  development. 

Afjed  six.  In  Fig.  17  the  same  underdevelopment  of  the  car- 
l)als  is  seen  in  the  hypothyroid  sid)ject  on  the  right  as  has  been 
found  at  other  ages.  The  navicular  and  the  greater  and  lesser 
multangulars  are  absent,  together  with  delay  in  development  of 
the  heads  of  the  metacarpals  and  ])halanges.  The  carpals  present 
are  developed  to  the  age  of  four. 

A  case  of  suspected  hyperpinealism  at  the  age  of  si.\  is  con¬ 
trasted  with  the  normal  condition  for  the  same  age  in  Fig.  18. 
The  carpal  bones,  metacarpals,  and  phalanges  are  large,  devel- 
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oped  to  about  the  age  of  fourteen,  with  beginning  closure  of  all 
epiphyseal  lines,  particularly  evident  in  the  metaearpals.  The 
head  of  the  ulna,  which  is  absent  in  the  normal,  is  well  developed 
in  the  subject  with  suspected  pinealism.  This  overdevelopment 
of  the  osseous  system  for  the  age  is  characteristic  of  this  type  of 
case.  Early  closure  of  the  epiphyseal  lines  is  a  constant  feature. 
The  same  advanced  development  may  be  seen  in  the  other  epi¬ 
physes  about  the  body.  It  is  unusual  in  these  cases  to  find  the 
epiphyseal  lines  open  after  the  fifteenth  year.  The  epiphyseal 
lines  of  the  long  bones  normally  close  at  about  the  eighteenth 
year. 

In  Fig.  19  are  two  elbows.  No.  1  on  the  left  is  that  of  a 
normal  subject  aged  si.x,  while  No.  2  on  the  right  is  that  of  a 
hypothyroid.  In  the  normal  elbow  on  the  left  the  medial  api- 


Flgure  10.  (1>  Normal,  aged  6.  (A)  Appearance  of  medial  eplcondyle.  fj 

(H)  Presence  of  head  of  radius.  (2)  H.vpothyroid.  aged  (5.  (B)  Absence  of  head  ; 

of  radius.  Absence  of  medial  cpicondyle.  Note  difference  in  size  of  bones.  j 

condyle  is  faintly  visible,  while  the  head  of  the  radius  is  fairly  n 

well  developed.  These  are  absent  in  the  hypothyroid  elbow  on 
the  right.  There  is  a  general  underdevelopment  of  the  bones  in 
the  latter. 

Aged  seven.  In  Fig.  20  the  hypothyroi<l  subject  on  the  right 
again  demonstrates  the  underdevelopment  of  the  earpals.  The  1 

noi’mal  subject  on  the  left  shows  all  carpal  centers  present  and  | 

well  developed,  with  the  head  of  the  ulna  likewise  present.  This  | 

is  the  earliest  age  at  which  the  writers  have  found  this  center  I 

appearing,  although  most  authorities  state  that  it  appears  one  or  { 

two  years  earlier.  The  hypothyroid  subject  on  the  right  shows  ; 

underdevelopment  of  the  carpal  bones,  which  the  writers  have 


Figure  20.  (1)  Normal,  aged  7.  AH  carpals  present  and  well  developed. 

Head  of  ulna  present.  (2)  Hypothyroid,  aged  7.  Three  carpals  present;  carpals 
absent  Nos.  4,  4’,  5  and  6.  Head  of  ulna  absent. 

Figure  21.  Comparison  of  hypothyroid,  age  7,  with  normal,  age  7,  on  left. 


Figure  21 
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found  so  constantly  in  those  casos.  Tlioro  is  ati  absonco  of  the 
head  of  the  ulna.  The  hand  is  developed  to  about  three  years. 

The  carpal  development  in  the  hypothyroid  hand  in  Fifi. 
21  at  afro  seven  nii^ht  well  be  contrasted  with  that  of  the  hypo- 


I'iKiire  22.  Xormal  shows  fiiion  of  pubis  and  ischium.  H.vpothyroid 
sliows  (in  non-union  of  pubis  and  ischium. 

thyroid  in  Fi{?.  20.  The  difference  between  the  two  is  evident. 
In  that  of  Fij;.  21  we  have  all  the  centers  present  for  the  age, 
but  not  developed  to  normal  size.  The  head  of  the  ulna  is 


i'imiro  2.'!.  (.\t  Xormal.  ajrcd  7.  .\hscncp  of  oi)i|)li,vscal  head  of  calcaneus 

(os  calcis).  (B)  Ap'd  !».  .\ppoarance  of  ppiitliyscal  head  of  os  calcis  (occurs 
normally  at  7  to  si.  K'l  .\};pd  7.  I’rpsmice  of  liead  of  os  caicis. 


I 
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absent.  Tlie  heads  of  tlie  inetacarpals  and  i)lialang(‘s  show  the 
same  underdevelopment.  Clinically  this  ease  is  one  of  hypothy¬ 
roidism.  The  importance  of  radiographic  e.xamination  in  these 
cases  of  minor  deficiency  cannot  be  over-emphasized,  for  where 
clinical  characteristics  are  absent,  it  is  frecjnently  possible  to 
make*  a  diagnosis  from  the  radiographic  e.xamination. 

A  radiogram  of  the  pelvis  of  a  hypothyroid  sid)ject,  aged 
seven,  contrasted  with  the  normal  pelvis  in  Fig.  22,  shows  sepa¬ 
ration  of  the  pubis  and  ischium  in  the  hypothyroid  on  the  right, 
while  fusion  of  the  two  bones  is  complete  in  the  normal  on  the 
left.  This  fusion  lias  been  found  to  occur  normally  at  this  age. 


l"i>;iir<“  ‘.M.  (11  Thyro-pitiiltiii-y  iiisulfii'icncy  ( aKcd  !t|.  'Noto  prcseiico  of 

liisil'orin.  Ilyixitliyroidisin  liiscd  IIM.  Note  alistMicc  of  i)isiform. 

The  hypothyroid  pelvis  represents  a  development  of  about  five 
years. 

Affcd  seven  io  nine.  The  radiogram  in  Fig.  2:}  shows  the 
variations  that  occur  in  tin*  apiiearance  of  the  center  for  the 
ei>il)hysis  of  the  calcaneus.  This  normally  appears  between  seven 
and  nine  years.  In  A,  at  the  age  of  seven,  it  is  absent,  while  in 
H,  at  the  age  of  nine,  the  center  is  .inst  ajipearing,  being  well 
developed  in  C,  at  the  age  of  seven,  probably  ap[)earing  at  about 
the  sixth  year  iu  this  jiatient.  lu  this  last  ease  the  other  epi¬ 
physeal  centers  about  the  body  w(*re  developixl  to  a  degree  nor¬ 
mal  for  the  age. 

A<fe<l  nine  and  ten.  The  pisiform  is  present  in  No.  1  (Fig. 
24),  the  hand  of  a  patient  aged  nine  with  thyro-pituitary  in- 
sutficiency,  while  it  is  absent  in  the  hypothyroid  subject  (No.  2) 
aged  ten.  This,  together  with  a  general  tendency  toward  slight 
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advancement  in  the  carpal  development,  has  been  found  fre¬ 
quently  in  these  cases.  The  carpal  bones  in  the  thyro-pituitary 
insufficiency  are  denser  than  those  of  the  hypothyroid  patient, 
with  more  tendency  to  massing.  The  i)isiform  appears  normally 
between  nine  and  eleven  years. 


The  elbow  of  the  thyro-pituitary  subject  (Fig.  25,  No.  1)  at 
nine  years  gives  evidence  of  the  tendency  to  slightly  advanced 
osseous  development,  as  has  been  seen  in  Fig.  24.  This  is  appar¬ 
ent  in  the  appearance  of  the  lateral  epicondyle  of  the  humerus 


Figure  2."),  (1>  Thyro-pituitary,  9  years.  (A)  Well  developed  lateral  epi- 

condyle.  Note  well  developed  olecranon.  (2)  Normal,  10  years.  (A)  Appear¬ 
ance  of  lateral  epicondyle.  Olecranon  small. 


and  well  developed  olecranon  and  trochlea,  while  in  the  normal 
child  (No.  2)  of  ten  years  the  center  for  the  lateral  epicondyle 
is  just  appearing.  This  has  been  found  present  normally  from 
ten  to  twelve  years.  The  center  for  the  olecranon  is  about  the 
size  for  the  age,  the  center  for  the  trochlea  being  absent.  This 
last  appears  about  the  tenth  year. 


L. 
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Aged  ten  and  eleven.  In  Fig.  26  the  elbow  of  a  subject, 
aged  eleven,  with  a  pluriglandular  (pituitary -thyroid)  de¬ 
ficiency  is  compared  with  the  elbow  of  a  normal  child,  aged  ten. 
We  have  mentioned  above  in  Figs.  24  and  25  that  the  thyro- 
pituitary  subject  shows  a  tendency  to  a  slight  advance  in  the 
osseous  development,  as  contrasted  with  the  pure  thyroid.  This 


Figure  28.  Aged  11.  (1)  Normal.  (A)  Appearance  of  lateral  eplcond.vle 

of  humerus.  (2)  IMurlglandular.  bllobar  hypopituitarism,  with  hypothyroidism. 
(A)  Absence  of  lateral  eplcondyle  of  humerus. 

in  the  development  of  these  centers.  These  points  have  been 
brought  out  in  a  limited  series  of  cases,  and  suggest  further 
study,  with  the  confirmation  of  additional  cases.  The  delayed 
development  is  seen  in  Fig.  26,  in  which  the  trochlea  is  absent  in 
the  pituitary-thyroid,  and  well  developed  in  the  normal  subject. 

•The  distinction  between  thyro-pituitarism  and  pitultary-thyroidism 
lies  In  the  fact  that  in  the  former  there  is  early  hypothyroidism,  with  a 
subsequent  pituitary  deficiency,  while  in  the  latter  the  pituitary  defi¬ 
ciency  antedates  and  is  complicated  by  the  thyroid  deficiency. 


ailvanced  development  has  been  seen  chiefly  in  the  carpals  and 
centers  for  the  long  bones.  The  subject  with  pituitary-thyroid 
deficiency,*  on  the  other  hand,  shows  a  tendency  to  a  slight  delaj- 
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Tli(‘  olecranon  is  niuleveloped  in  the  plnriglandnlar,  while  absent 
in  the  normal  subject,  appearing  at  about  the  tenth  year. 

Fig.  27  shows  a  lateral  view  of  the  elbows  of  the  same  snh- 
jeets  as  seen  in  Fig.  26.  in  which  the  trochlea  and  olecranon  are 
well  developed  in  the  normal  elbow  on  the  left,  while  the  trochlea 
is  absent  in  the  thyro-])itnitary  elbow  on  the  right,  and  the  center 
for  the  olecranon  has  jnst  appeared. 

Afjed  elri'cn.  In  the  normal  elbow  (No.  1,  Fig.  28)  the  lat¬ 
eral  epicondyle  of  the  hnmerns  has  just  appeared,  while  the  same 
venter  is  absent  in  the  pitnitary-thyroid  elbow  on  the  right.  The 
olecranon  is  well  develoi)ed  in  the  normal  and  small  in  tin*  pluri¬ 
glandular  elbow.  The  trochlea  is  also  well  developed  in  the  nor¬ 
mal  and  absent  in  the  pluriglandular  elbow. 

Afjed  thirteen.  In  the  above  Fig.  29  the  pluriglandular 


FiKurv  ;!1.  Xorninl.  iiKcrt  14.  ( .\  i  Appearance!  of  acromion. 

I  pituitary-thyroid)  hand  shows  beginning  closure  of  the  epi¬ 
physeal  lines  of  the  metacarpals  and  pbalanges.  The  heads  of 
the  metacarpals  normally  fuse  between  fourteen  and  fifteen 
years,  while  the  heads  of  the  jihalanges  fuse  at  fifteen  years.  The 
hypogonad  hand  on  the  right  has  all  epiphyseal  lines  clearly 
open,  being  much  larger  than  the  pituitary-thyroid  hand,  with 
more  pronounced  development  of  the  metacarpals  and  phalanges. 
The  striking  difference,  however,  lies  in  the  ojien  epiphyseal  lines 
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of  the  hypogoiiad  hand,  a  fact  which  is  brought  out  constantly 
in  this  type  of  case  in  later  years. 

A(fed  thirteen  and  fourteen.  The  same  pituitary -thyroid 
hand  as  seen  in  Fig.  29  is  compared  in  Fig.  30  with  a  hypothy¬ 
roid  hand  at  fourteen  years.  The  pituitaiw -thyroid  hand  on  the 
left  is  much  larger  than  the  hypothyroid  hand  on  the  right,  show¬ 
ing  beginning  closure  of  the  einphyseal  lines  of  the  metacarpals 
and  phalanges.  The  carpals  are  well  developed  for  the  age.  The 
ai)p(arance  of  the  carpal  centers  after  nine  to  eleven  years,  at 
which  time  the  pisiform  appears,  is  not  of  particular  value  in  the 
diagnosis  of  endocrine  dysfunction.  However,  the  underdevelop¬ 
ment  of  the  carpal  centers,  as  is  seen  in  the  hypothyroid  hand  at 
fourteen  years,  together  with  a  delayed  closure  of  the  epiphyseal 
lines,  can  be  used  as  a  diagnostic  sign. 

Aged  fourteen.  The  radiogram  shown  in  Fig.  31  is  that 
of  a  shoulder,  with  the  center  for  the  acromion  plainly  evident. 
This  is  said  to  arise  from  two  centers.  The  writers  have  not 
beiui  able  to  confirm  this.  The  normal  appearance  for  this 
center  is  from  the  fourteenth  to  the  fifteenth  year. 

Afjed  fifteen  and  si.rfeen.  On  the  right,  the  hand  of  tin* 
subject  with  suspected  hyiierpinealism  at  the  age  of  fifteen  in 
Fig.  32,  presents  a  development  of  all  bones  of  the  hand  far  in 
advance  of  the  normal  hand,  while  the  hypothyroid  hand  of  a 
patient  aged  sixteen  on  the  left  confirms  the  earlier  signs  of  gen¬ 
eral  osseous  underdevelopment  in  this  type  of  case.  The  hands 
resemble  each  other  very  closly  in  size,  but  differ  in  tbe  density 
of  the  bones  and  most  jmrticularly  in  the  fact  that  the  former  at 
tifteen  years  has  all  epii)hyseal  lines  closed,  while  the  latter  at 
sixteen  has  epiphyseal  lines  open.  There  is  eomjdete  union  of 
the  heads  of  the  radius  and  idna  in  the  former.  The  head  of  the 
radius  does  not  normally  close  until  the  seventeenth  year,  and 
that  of  the  nlna,  between  the  eighteenth  and  twentieth  years. 
This  early  closure  extends  to  all  the  long  bones.  The  massing 
of  the  carpals  is  more  i)rononneed  in  the  subject  with  suspected 
hyperpinealisni  than  in  the  hypothyroid  subject. 

In  Fig.  33  the  same  suspected  hyperpineal  hand  at  the  age 
of  fifteen  is  contrasted  with  the  hand  of  a  snbject  with  anterior 
lobe  i)ituitary  deficiency  at  the  age  of  twenty-oiie.  The  charac¬ 
teristics  of  the  former  have  been  described  under  Fig.  32.  The 
hand  of  the  patient  with  anterior  i)ituitary  deficiency  is  small, 
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but  slifrlitly  larg»‘r  than  the  pineal  hand.  There  is,  however,  a 
p<‘rsistenee  of  all  epiphyseal  lines  in  the  former,  including  the 
epiphyses  of  the  radius  and  ulna,  which  normally  close  between 
seventeen  and  nineteen  years.  We  have  a  contrast  of  early 
closure  of  epiphyseal  lines  and  delayed  closure  in  two  subjects 
who  from  the  standpoint  of  stature  resemble  each  other  closely 
but  who  differ  widely  in  many  important  characteristics,  such  as 
mentality,  the  development  of  the  primary  and  secondary  sexual 
characters,  etc.  The  etiological  factor  of  the  decreased  stature 
in  one  is  essentially  different  from  that  in  the  other.  Tlie  early 
closure  of  epiphyseal  lines  in  the  suspected  hyperpineal  hand 
])revents  normal  growth,  while  the  absence  of  the  anterior  lobe 


pituitary  secretion  does  not  permit  the  normal  growth  of  the 
long  bones  in  this  type  of  case,  so  that  the  stature  remains  small 
in  sjnte  of  the  fact  that  all  epiphyseal  lines  remain  open. 

In  Fig.  34  the  shoulder  of  a  normal  subject  aged  fifteen  is 
contrasted  with  the  eunuchoid  shoulder  of  tlie  same  age.  The 
center  for  the  acromion  is  present  in  the  shoulder  on  the  left, 
and  there  is  beginning  closure  of  the  epiphyseal  line  of  the  head 
of  the  humerus.  Normally  the  head  of  the  humerus  is  com- 
l)letely  fused  with  the  shaft  at  the  eighteenth  year.  The  eunu¬ 
choid  subject  on  the  right  shows  an  absence  of  the  epiphysis  of 
the  acromion,  with  the  epiphyseal  line  of  the  head  of  the  humerus 
completely  open.  This  delay  in  the  closure  of  the  epiphyses  is. 
as  mentioned  above,  characteristic  of  the  hypogonad  or  eunu¬ 
choid  type. 

Aged  sixteen.  The  center  for  the  crest  of  the  ilium  is  shown 
well  developed  in  Fig.  35.  This  normally  appears  at  the  fif¬ 
teenth  year,  together  with  the  other  secondary  eeiffers  of  the  os 
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coxae.  Other  osseous  findinf's  at  the  age  of  fifteen  to  sixteen 
are  the  appearance  of  the  sternal  end  of  the  clavicle,  union  of 


Fifmre  35 


FIkui-c  Bilobar  liypopituitarisiu.  agfd  10.  (A)  Crust  of  ilium  well  de- 

velopud  (normal  at  l.">). 


/O  yyr 

Flinire  26 


Figure  00.  Aged  10.  (1)  Normal,  showing  (A)  olecranon  closed;  (B)  head 

of  radius  closed.  (0)  ll.vpopituitarism.  iireadolescent.  showing  (A)  olecranon 
open:  (Bi  head  of  radius  open. 

the  heads  of  the  jihalanges  of  tlie  hand,  and  union  of  the  i*rimary 
centers  of  the  os  coxae. 

In  Fig.  36  is  seen  other  evidence  of  the  delav  in  the  closure 
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of  tlio  (‘piphyseal  lines  in  the  subject  with  anterior  lobe  pituitary 
deticiency.  The  lutnual  elbow  (»n  the  left  of  a  subject  aged  six¬ 
teen  shows  complete  closure  of  the  olecranon  and  practically 
coinj)lete  closure  of  the  epiphyseal  line  of  the  head  of  the  radius. 
The  elbow  of  the  patient  with  anterior  lobe  deficiency  shows  the 
epii)hyseal  lines  open.  The  same  delay  in  closure  is  seen  in  the 
distal  epiphysis  of  the  humerus,  this  normally  closing  at  about 
sixteen  years. 

Afiid  eiifhletn.  The  subject  with  pluriglandular  deficiency 
(l)ituitary-thyroid  I  in  Fig.  37  shows  a  delay  in  the  closure  of 
all  e|»iph\>eal  lines,  the  epiphyseal  lines  of  the  metacarpals  and 
phalanges  normally  closing  at  fifteen  to  sixteen  years,  while  the 
epiphyseal  lines  of  the  radium  and  ulna,  which  are  still  present 


in  this  hand,  normally  close  between  the  seventeenth  and  nine¬ 
teenth  years.  The  hypothyroid  hand  on  the  left  shows  closure 
of  all  epiphyseal  lines,  which  is  normal  for  the  age.  The  hands 
resemble  each  other  very  closely  in  size. 

Afjrd  tire  lit  !j.  The  hypogonad  hand  on  the  right  in  Fig.  38 
shows  a  general  increase  in  length,  with  a  persistence  of  the 
epiphyseal  lines  of  the  metacari>als,  phalanges,  radius,  and  ulna. 
The  hand  is  slender,  the  inerease  in  length  being  accounted  for 
by  the  failuie  of  the  epiphyseal  lines  to  clos:'.  a  ;  they  do  normally 
between  the  fifteenth  and  nineteenth  years.  The  normal  hand 
*)n  the  left  slntws  all  epiphyses  closed. 

The  radioirrams  of  the  elbows  of  the  same  subjects  as  seen 
in  Fig.  38  are  eontrasted  in  Fig.  3i).  All  ejiiphyses  are  closed 
in  the  normal  elbow.  There  is  complete  fusion  of  the  separate 


Tlie  ra(li(»<iranis  in  Fi*;.  40  are  tliose  of  the  same  hypogona(> 
subject  taken  after  an  interval  of  one  year.  The  outstanding 
feature  is  a  persistence  of  all  epiphyseal  lines  of  feninr,  tibia, 
and  tilmla  at  the  age  of  twenty.  There  apparently  has  been  no 
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centers  of  the  distal  extremity  of  the  hnme-rns.  together  with 
tusion  of  the  distal  extremity  of  the  hnmerns  with  the  shaft. 
The  olecranon  and  the  head  of  the  radius  are  closed,  these  nor¬ 
mally  closing  from  the  sixteenth  to  the  nineteenth  years.  These 
epiphyses  are  frankly  oi)en  in  the  hypogonad  elbow  on  the  right. 


tendency  for  the  epiphyseal  lines  to  close  in  the  interval  elapsing 
between  the  first  and  second  radiograms,  taken  at  nineteen  and 
twenty  years  respectively.  The  delay  in  closure  of  the  epiphy¬ 
seal  lines  is  seen  in  all  the  long  bones,  with  resnltant  increase 
in  stature  due  to  a  preponderance  of  long  bone  development. 
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In  41  the  epiphyses  of  the  elbow  of  a  hypogonad  sub¬ 
ject  aged  twenty  are  contrasted  with  those  of  a  normal  subject 
aged  sixteen.  In  the  latter  the  epiphysis  of  the  olecranon  is 
closed  and  the  head  of  the  radius  practically  closed.  In  the  for¬ 
mer  the  epiphyses  are  open. 

The  pelvis  in  P^ig.  42,  showing  the  head  of  the  femur  in  a 
hypogonad  subject  of  twenty,  gives  additional  evidence  of  the 
delayed  closure  of  the  epiphyses,  and  contrasts  strongly  with 
the  suspected  hyperpineal  subject  of  fifteen  on  the  right,  in 
which  all  epiphyses  are  closed,  a  point  emphasized  in  the  earlier 
figures.  The  clinical  types  differ  markedly  in  somatic  and  geni¬ 
tal  development. 


Aged  tiventg-four.  In  P"’ig.  43  the  hand  of  a  hypogonad 
subject  aged  twenty-four  is  contrasted  with  that  of  a  normal 
subject  aged  twenty-one.  The  same  characteristics  of  hypogonad 


development,  the  size  and  type  of  hand,  the  open  (>piphyses,  etc.. 


as  manifested  in  the  above  comparisons,  are  evident  in  th(‘  pic¬ 


ture  on  the  right.  It  is  to  be  noted  that  the  hypogonad  patient 
in  this  figure  is  four  years  older  than  the  hypogonad  patient 


shown  previously,  and  yet  there  is  no  evidence  of  closure  of  the 


epiphyses. 

In  Fig.  44  we  compare  a  hypogonad  hand,  aged  twenty- 
four,  with  that  in  a  case  of  anterior  lobe  pituitary  deficiency  at 
the  age  of  twenty-one.  The  difference  in  size  of  the  hands  is 
manifest.  In  the  hypogonad  .subject  we  have  the  slender,  artistic 
“eunuchoid”  hand,  while  in  the  anterior  lobe  deficiency  we  have 
the  small,  fragile  hand,  the  type  “en  petite.”  In  both,  we  have 


ENGELBACII  AND  McMAllON  47 

a  persistence  of  the  epiphyseal  lines.  In  the  former  we  have 
ov(  r«ro\vth  (  f  the  long  hones,  an.l  in  the  latter  undenlevelopment 
of  the  long  hones,  (’linieally  the  types  are  distinct.  The  size 
of  the  hand,  apart  from  the  stature  and  general  bodily  eonfigura- 
tion,  is  sufficient  to  differentiate  the  two  types,  although  the 
epiphj-seal  lines  are  persistent  in  both. 


Aged  fivenfg-four  and  tu'cntg.  A  comparison,  of  two  hypo- 
gonad  hands  is  seen  in  Fig.  45,  both  hands  of  a  classical  type, 
with  the  epiphyseal  lines  clearly  open  three  to  si.\  years  beyond 
the  normal  age. 

Aged  tiveuig-oiie.  The  radiograms  of  the  knee  joints  of  a 
subject  aged  twenty-one  with  anterior  lobe  ])ituitary  deficiency 
and  a  subject  with  hypogonadism  aged  twenty  display  the  char¬ 
acteristics  which  have  been  evidenced  in  the  above  figures,  in  the 
pei-sistence  of  the  epiphyseal  lines  seen  in  the  hands  and  other 
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FlOUhE  49, 


lobe  pituitary  defieieney  tlu*re  is  a  persist(*nce  of  the  epiphyseal 
line  of  the  head  of  the  liuinerus. 

Tn  Fijj.  48  the  osseous  develoi)inent  of  the  knee  in  anterior 
lobe  defieieney  at  the  age  of  twenty-one  is  seen  to  he  that  of 
about  ten  years.  There  is  a  elose  rt*senihlanee  between  thes<* 
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long  hones.  There  is  a  marked  differenee,  however,  in  the  size 
of  the  long  bones  and  the  size  of  the  eorresponding  epiphyses. 

The  normal  subject  aged  twenty-one  in  Fig.  47  shows  com¬ 
plete  closure  of  the  epiphyseal  line  of  the  head  of  the  hnmerus, 
this  normally  closing  about  the  eighteenth  year.  In  the  anterior 


Turr/no 


Amo^G^Ly 
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radiograms,  as  evidenced  in  the  epiphyseal  lines,  size  of  the 
hones,  etc.  The  lines  of  ossification  are  to  be  noted  in  the  normal 
ten-year  knee  on  the  left. 

Acromegaly.  In  Fig.  49  note  the  characteristic  spade  hand 
of  the  acromegalic,  showing  the  well  known  tufting  of  the  distal 
phalanges,  with  hook  formation  of  the  distal  phalanx  of  the 
thumh,  the  prominence  of  the  tuberosities  of  the  metacarpals  and 
phalanges,  the  increase  in  breadth  of  all  bones,  and  the  thicken¬ 
ing  of  the  cortex. 


The  radiogram  (Fig.  50)  of  the  sella  turcica  of  the  same 
patient  whose  hand  is  presented  in  Fig.  49  shows  that  the  sella 
is  definitely  enlarged,  without  evidence  of  erosion.  There  is  a 
thickening  of  the  bones  of  the  skull,  with  an  enlargement  of  all 
sinuses,  seen  particularly  in  the  frontal  sinuses. 
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Afjed  twenty-five.  The  hand  of  a  giant  in  Fig.  51  shows 
marked  increase  in  growth  of  all  bones.  The  hand  is  extremely 
large,  the  palm  being  narrow  in  proportion  to  the  length  of  the 


fingers.  It  is  to  be  noted  that  there  is  absence  of  tufting  of 
the  distal  phalanges,  differentiating  it  from  the  hand  of  the 
acromegalic  in  Fig.  49.  The  proportions  and  size  also  serve  as 
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different iatiiig  factors.  All  epiphyseal  lijies  are  closed,  although 
in  some  of  the  heads  of  the  phalanges  a  faint  epiphyseal  line 
may  be  seen,  suggesting  delayed  closure,  with  production  of  in¬ 
crease  in  length  of  the  long  bones. 

CONCLUSION'S 

(1)  The  general  diagnostic  information  derived  from  the 
roentgenological  comparison  of  endocrino|)athic  and  normal  sub¬ 
jects  has  led  the  writers  to  believe  that  the  radiological  signs 
otter  encouraging  prospects  of  being  of  more  value  than  the  basal 
metal)olism,  blood  chemistry,  and  other  so-called  specitic  and 
la  lioratory  determinations. 

(2)  Retardation  of  development  of  all  the  bones  of  the 
osseous  system,  not  oidy  of  the  carpals.  in  uncomplicated  hypo¬ 
thyroidism  can  be  demonstrated  roentgenologically  in  all  ages 
up  to  that  of  completion  of  normal  skeletal  growth.  This  will 
be  an  additional  aid  to  diagnosis  in  those  cases  already  beyond 
the  age  of  normal  carpal  development  upon  which  basis  hitherto 
has  de[)ended  the  roentgen  picture  of  osseous  change  indicative 
of  hy|)othyroidism. 

(:{)  Hypogonadism  and  eunuchoidism  have  consistently 
shown  a  definite  late  fusion  of  the  epijihyseal  ends  of  the  long 
bones.  While  this  has  been  suspected  clinically,  we  are  unac- 
(piainted  with  any  definite  roentgenological  demonstration  of 
these  abnormalities  in  secondary  hypogonadism.  The  late  closure 
of  the  epiphyseal  ends  in  the  presence  of  an  active  hormone  from 
the  anterior  lobe  of  the  hypophysis  explains  the  on  tynurth  of 
ihr  Jipiiff  hours  in  these  subjects. 

(4)  In  anterior  lobe  pituitary  insufficiency  in  which  there 
is  a  ]>rimary  deficiency  of  the  anterior  lobe  and  a  secondary  de¬ 
ficiency  of  the  generative  organs,  there  has  been  found  uni¬ 
formly  present  a  late  closure  of  the  epiphyseal  ends  of  the  long 
bones,  associated  with  undergrowth  of  these  bones.  The  reason 
for  th(‘  undergrowth  of  the  long  bones  in  the  pre.sence  of  the  open 
epiphyseal  ends  in  this  disorder  is  the  absence  of  the  hormone 
front  the  anterior  lobe  of  the  hypophgsis. 

(5)  In  the  pluriglandular  syndrome,  the  development  of 

the  osseous  system  as  demonstrated  roentgenologically  is  very 
difficult  to  interpret.  From  the  studies  of  our  cases  thus  far, 
we  are  of  the  impression  that  the  following  facts  obtain  :  (a)  In 
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the  tlijTO-pituitary  disorder  there  is  an  advance  of  the  carpal 
and  long  hone  nuclei  development  over  that  of  pure  hypothy¬ 
roidism  unassociated  with  pituitary  disorder,  (h)  In  pitni- 
tary-thyroidism,  there  is  a  retardation  of  the  appearance  of  the 
osseous  nuclei,  as  well  as  of  the  fusion  of  the  epiphyseal  ends  of 
tlie  long  bones,  more  marked  than  that  in  pure  hypothyroidism 
or  iu  the  normal,  (c)  The  markedly  heterogeneous  i)ictures 
presented  in  the  multiglandular  syndromes  will  depend  upon 
the  seipience  in  which  the  various  disorders  were  superimposed 
upon  each  other.  For  this  reason,  the  combination  of  tbe  same 
glandular  disorders  might  i)resent  entirely  different  radio¬ 
graphic  pictures  of  the  osseous  development  at  the  same  age,  de¬ 
pending  upon  the  order  in  which  the  various  glands  might  have 
Ix'come  involved. 

(6)  In  the  less  frequent  but  very  instructive  condition  of 
pubertas  praecox  (susjiected  pinealism),  the  most  unusual  ad¬ 
vancement  in  development  of  the  bone  nuclei  and  early  fusion 
of  the  epi[)hyseal  lines  was  found.  The  four  cases  studied  con¬ 
firmed  our  earlier  belief  relative  to  the  effect  of  gonad  hormone 
upon  the  osseous  growth  and  development,  and  were  a  convinc¬ 
ing  confirmation  of  the  exactly  opposite  picture  consistently 
present  in  the  hypogonad. 

(7)  Thymo-lymphatism  in  the  few  eases  studied  appar- 
enlly  presented  much  the  same  osseous  retardation  as  mild  hypo¬ 
thyroidism.  The  oss(“ous  development  in  positive  cases  of  en¬ 
larged  thymus  should  be  more  thorougbly  studied,  with  the  view 
of  clearing  up  this  much  mooted  point  of  the  relation  of  thymus 
function  to  osseous  development. 
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Chief  in  Clinical  Medicine  at  the  Faculty  of  Medicine  in  Buenos  Aires 
Chair  of  Prof.  Dr.  M.  R.  Castex. 

The  so-eall(‘(l  adiposis  dolorosa  or  Dereum’s  disease  has  lieeii 
considered  hy  eiidoerinolofiists  as  a  i)lurifrlaiidular  syndrome 
witli  predominant  hypophyseal  alterations.  I  shall  try  to  show 
that  this  affection,  like  many  others  in  which  hy])ophyseal  dys¬ 
functions  are  said  to  l)e  involved,  must  he  considered  as  due  to 
<lienc<*phalic  disorders.  For  more  details  on  the  patholojry  of 
this  refrion  see  my  recent  work  on  the  hypophysis  and  dien¬ 
cephalon  (1). 

A  noteworthy  fact  is  the  freipiency  of  adiposis  (htlorosa  or 
Dercnm’s  disease  in  a  diffuse  or  general  form,  especially  in 
women,  with  distrihution  of  fat  similar  to  that  in  subjects  with 
Friilich-liarters  syndrome,  which  I  think  is  its  equivalent  in  the 
female  sex. 

In  some  cases  of  Fi'iilich’s  disease  the  fatty  tissue  aches 
spontaneously  and  when  pressed  upon  as  in  Dercum’s  disease, 
and  sometimes  ])hysical  and  psychical  asthenia  can  he  observed, 
with  mental  disorders,  though  the  last  are  not  always  seen. 

The  extensive  literatiu'e  on  this  sid)ject,  in  which  disorder 
of  the  hypophysis  is  held  to  be  the  origin  of  the  disturbance,  is 
well  known.  I  shall  discuss,  therefore,  only  the  twelve  autopsies 
of  ])atients  suffering  from  adiposis  dolorosa,  discussed  by  Lojjez 
Albo  (2),  covering  data  up  to  December,  1920. 

In  six  cases  a  serious  alteration  of  the  hypofdiysis  was 
f(»und.  Dercum  and  ]\lac('athy  observed  adenocarcinoma  in  one 
subject.  Burr  (3)  observed  a  case  in  which  glioma  exteinled 
fo  the  chiasma  and  to  the  fourth  ventricle  through  the  Sylvian 
aqueduct.  Guillain  and  Alquier  (4)  noted  a  hypophysis  hyper¬ 
trophied  to  twice  the  normal  size,  with  gr('at  augmentation  of 
the  connective  tissue  in  the  glandular  imrt  and  alterations  simi¬ 
lar  to  a  carcinoma.  Inflammatory  alteration  was  seen  in  two  of 
Price’s  subjects  (o)  ;  in  one,  the  hyi>ophysis  structure  re.sembled 
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an  alveolar  adenoma.  Briining  (6)  reported  the  case  of  a  hoy 
of  ten  years  with  adiposis  dolorosa,  during  the  la.st  months  of 
his  life,  on  his  cheeks,  neck,  chest  and  abdomen,  with  polydipsia, 
polyuria,  glycosuria,  convulsions,  amaurosis  and  augmented  de¬ 
velopment  of  the  secondary  sex  eharactei's ;  postmortem  examina¬ 
tion  revealed  an  alveolar  adenoma  of  the  hypophysis.  In  a  case 
reported  by  Dammann  (7)  the  walls  in  Rathke’s  poucii  were 
infiltrated.  In  a  subject  observed  by  Prunier  (8)  adiposis  dolo¬ 
rosa  was  accompanied  by  symptoms  such  as  epilepsy,  blindness 
and  imbecility,  which  seem  to  indicate  that  the  disorder  was  of 
hypophyseal  origin.  (I  do  not  think  this  interpretation  exact, 
however. ) 

In  three  observations  by  Cushing  of  dystrophia  adiposogeiii- 
lalis,  nodular  lipomatosis  a|)peared  circumscribed  in  certain 
sidu'utaneous  regions. 

In  addition  to  painful  hypophyseal  adiposity  there  is  a 
|)ainful  form  of  acromegaly  and  it  is  universally  believed  that 
this  is  due  to  an  hypophyseal  adenoma  of  the  anterior  lobe. 

I  admit  that  Dercum’s  syndrome  is  of  pluriglandular  origin 
in  the  majority  of  subjects,  or  at  least  a  complex  endocrine  dys¬ 
function  (for  instance,  there  may  be  a  combination  of  thyroid, 
t>varian,  adrenal  or  thymic  or  testicular  disorder).  I  have  par- 
ticularlj'  noted  that  the  fundamental  alteration  has  been  attrib¬ 
uted  to  the  hypophysis,  on  account  of  its  similarity  to  dystrophia 
adiposogenitalis  which  all  the  classic  authors  imputed  to  hypo¬ 
physeal  lesions,  and  it  has  not  been  thought  that  the  cause  of 
the  first  syndrome  could  be  diencephalic  alterations  in  the  way 
accepted  for  Frolich-Barters  syndrome. 

After  consideration  of  the  numerous  works,  principally  by 
Aschner  (9),  Leschke  (10),  etc.,  and  the  personal  monographs 
to  which  I  have  referred,  it  would  seem  that  Friilich-Barters 
syndrome  is  caused  by  diencephalic  disorder  and  not  by  the 
posterior  lobe  of  the  hypophysis. 

]My  theory  is  supported  by  many  clinical  and  ex])erimental 
data.  In  many  cases  mentioned  in  the  literature  and  also  in  per¬ 
sonal  observations  I  have  found  that  the  pyramidal  and  the  sen¬ 
sory  tracts  are  freiiuently  affected  with  symptoms  similar  to 
sensitive  hemiplegia  (l)ejerine’s  syndrome)  with  particii)ation 
of  the  optic  thalamus  which  ])roduces  the  symptom  of  pain, — 
a  fact  indicating  involvement  of  the  diencei)halon.  For  details 
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concerning  this  point  sec  (’astcllino  and  Pcnde  (11).  For  this 
reason  a  series  of  anatoinieal  and  pathological  studies  of  the 
dieneephalon  are  required  to  prove  unmistakably  the  existence 
of  lesions  of  which  the  clinic  warns  us. 

As  I  have  said,  in  only  six  of  the  twelve  autopsied  cases 
of  Dercum’s  disease  has  the  hypophysis  been  found  affected. 
The  fact  cannot  be  denied,  but  it  also  has  to  be  established,  that 
in  anv  of  those  cases  there  were  involved  tumors  which  chietlv 


had  crowded  the  limits  of  the  sella  turcica,  and,  therefore,  could 
either  by  compression  or  by  metastasis  impair  the  supra-adjacent 
diencephalic  region.  Other  lesions,  especially  of  arterial  origin, 
should  also  be  investigati'd,  however,  for  instance,  gummata, 
softening  of  organic  tissues,  meningitis,  hydrocephalus  of  the 
third  ventricle,  etc.,  because  in  many  of  our  subjects  with  Der¬ 
cum’s  disease  neither  hypoj)hyseal  nor  any  other  tumor  clinically 
existed.  Falta  (12)  also  <iuoted  a  ease  of  this  kind. 
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Another  argument  in  favor  of  this  theory  is  its  similarity 
to  what  has  occurred  in  case  of  Parkinson’s  disease  and  certain 
choreas  in  which  endocrine  perturbations,  especially  of  the  para- 
th^Toid  glands,  were  thought  to  be  involved,  but  which  after 
prolific  recent  investigations,  are  now  attributed  to  affections  of 
the  central  gray  nuclei. 

Recently,  Roger  and  Aymes  (13),  repeating  Livet,  Nobe- 
eouid  and  liabonneix’s  observations,  have  reported  four  eases 
of  transitory  obesity  with  Parkinson’s  syndrome,  tardy  glyco- 


Photograph  showing  distrihiilion  of  fat  In  case  reported. 

suria  being  noted  in  one  subject.  Considering  tbe  new  interpre- 
1  at  ion  of  the  adiposity  in  dj’strophia  adiposogenitalis  and  my  own 
in  Dercum’s  disease,  the  rapid  obesity  attributed  to  lesions  of 
the  diencephalon,  that  is,  of  the  central  gray  nuclei  and  the 
basal  zones  of  the  diencephalon  which  are  next  to  them,  affected 
Ity  epidemic  encephalomyelitis,  the  observations  of  the  above 
autliors  are  explained. 
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The  anatomical  and  j)atlK)lo^ical  lesions  which  can  he  found 
in  the  diencephalon  are  easily  changed  from  inflammatory  proc¬ 
esses.  primary  or  consecutive,  to  lesions  of  the  central  gray 
nuclei,  to  primary  and  secondary  tumors  or  compressions,  priu 
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cipally  tumors  of  the  hypophysis  or  h\’drocephalus  of  the  me¬ 
dium  ventricle  or  functional  alterations  or  softenings  due  origi¬ 
nally  to  arterial  lesions  of  the  region  or  to  basal  meningitis,  esjte- 
cially  syphilitic;  the  latter  is  frecpiently  found. 

SUMMARY  OF  CLINICAL  HISTORY 

The  case  is  reported  of  a  married  patient  twenty-seven  years  old, 
who  presented  a  syndrome  of  painful  general  polysarcia  with  predomi¬ 
nating  hypophyseal  distribution,  asthenia,  abulia,  mental  troubles  and 
cardiovascular  asthenia,  marked  by  hyposystolia  with  benign  nephro- 
or  Dercum’s  disease.  The  patient  had,  moreover,  extraordinary 
polyphagia  at  first,  with  considerable  increase  of  fat,  especially  after 
chiidbirth;  she  weighed  only  45  kilos  at  the  age  of  twenty-two,  but 
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the  teeth  being  reduced  to  the  roots.  There  was  pigmentation  of 
adrenal  type,  dysmenorrhea  and  glycosuria  with  hyperglycemia  of 
44  mg.  per  100  cc. 

I  diagnose  this  disorder  as  a  syndrome  of  Dercum’s  obesity, 
glycosuria  and  polyuria,  all  of  these  symptoms  being  produced  by 
disturbances  in  the  centers  of  the  diencephalon  in  conseauence  of 
circulatory,  arterial  lesions  through  precocious  general  angio- 
sclerosis  caused  by  late  heredo-syphilis  and  cardiac-claudication  in 
a  benign  nephrosclerosis. 

The  treatment  consisted  of  dietary  control  with  restriction  of 
liquids,  which  was  very  painful  to  the  patient,  and  antisyphilitic 
therapy  (bicyanide  of  mercury  and  iodide). 

As  a  result,  the  patient  was  cured.  She  lost  10  kilos  in  weight; 
the  hyposystolia  disappeared  without  cardiac  tonics,  the  diuresis 
returned  to  normal  and  glycosuria  disappeared. 
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had  increased  to  123  kilos  at  the  time  of  examination.  Pains  appeared 
all  over  the  body.  Sometimes  after  she  had  had  polydipsia  and 
polyuria  up  to  five  liters  of  urine  daily,  the  weight  decreased  to  108 
kilos. 

There  was  a  heredo-syphilitic  dystrophic  terrain  in  full  tertiar- 
ism  and  dynamism,  characterized  by  many  stigmata  and  a  very  early 
syphilitic  angiosclerosis. 

These  symptoms  were  accompanied  by  a  pluriglandular  thyroid- 
parathyroid  insufficiency,  marked  especially  by  the  fact  that  the 
patient  had  not  lost  her  milk  teeth,  which  showed  decalcification,  all 
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SUMMARY 

From  clinical  observations,  I  believe  tbe  following;  to  be 
tbc  genesis  of  tbe  main  symptoms  in  Derenm’s  disease,  (a) 
There  is  obesity  resembling  in  distribution  the  hypophyseal  type, 
as  the  result  of  perturbations  in  the  trophic  diencephalic  C(“n- 
ters,  the  ])icture  resembling  that  of  dystrophia  adiposogenitalis. 
The  pain  in  the  fatty  tissue  is  ascribed  to  lesions  of  tbe  optic 
thalamus  or  to  peripheral  neuritis,  since  the  pain  is  not  neces¬ 
sarily  constant  in  intensity  and  is  sometimes  observed  even  in 
genuine  ca.ses  of  Frolicb-HarteFs  disease.  It  is  probable,  too. 
that  the  thyroid  and  ovary  later  intervene  in  the  production  and 
maintenance  of  obesity,  but  as  Dercum’s  disease  it  still  is  of 
fi-ankly  hypophy.seal  type,  (b)  The  muscular  and  cardiovascu¬ 
lar  asthenia  can  be  attribut»‘d  to  disturbances  of  tbe  adrenals  or 
the  vegetative  nervous  system,  central  or  peripheral.  It  is  not 
uncommon  to  find  this  accompanied  by  mucous  and  cutaneous 
pigmentation;  even  the  ovary  can  contribute  to  its  production  by 
an  endocrine-sym])athic  meebanism.  (c)  The  psychical  disor¬ 
ders  (not  constant  in  Dercum’s  disease!  can  be  attributed  to 
to.xic  states  of  endocrine  origin  or  to  true  encephalic  lesions. 
The  analogies  between  these  factors  are  too  well  known  to  go 
further  into  detail  here,  especially  since  T  have  already  previ¬ 
ously  done  so  in  collahoration  with  Prof.  Castex  (14). 
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The  <iuestion  as  to  the  e.xaet  role  played  in  the  oriranisin 
by  the  secretions  emanating  from  the  testicular  structures  is  one 
upon  which  even  at  the  jn-esent  day  there  is  no  complete  agree¬ 
ment  among  physiologists. 

From  the  earliest  times  it  has  been  believed  that  some  direct 
co-relationship  existed  hetween  the  testicular  fluids  and  the 
nervous  mechanism  of  tlie  lirain  and  cord.  Although  it  is  mani¬ 
fest  that  psychic  and  nervous  factors  are  concerned ;  that  dis¬ 
turbances  in  the  cortical  centers  affect  the  testicular  s(*cretions: 
and  that  disturhances  in  these  secretions  atfect  the  individual 
psyche  and  character;  yet  we  are  still  very  much  in  the  dark  in 
regard  to  the  exact  mechanism  which  regulates  such  ])heuomena. 

The  earlier  anatomists  and  physiologists  nnder.stood  that, 
apart  from  the  generative  function,  the  testicular  secretions  were 
ronc(‘rned  with  the  develoj)ment  and  maintenance  of  masculinity 
in  general;  but  it  was  not  until  toward  the  close  of  the  XVIII 
('(‘iitury  that  the  subject  began  to  receive  any  scientific  atten¬ 
tion.  John  Hunter  (1  )  distinguished  the  secondary  sexual  char¬ 
acters  as  being  (piite  independent  of  the  rejiroductive  act,  and 
observed  that  castration  prevented  the  development  of  these 
characteristics.  Tin*  view  generally  held  np  to  about  this  tiim^ 
was  that  the  testicular  secretion  or  sperm  was  a  complex  i)roduct 
elaborated  from  the  blood  in  the  gmunaitive  organs,  (‘ach  of 
which  added  some  vital  <|uality  to  it.  Whatever  was  character¬ 
istic  in  any  individual,  either  sexual  or  personal,  was  considered 
to  bt‘  due  to  some  jiarticular  element  in  that  iudividuars  blood. 
Strict  sci(*ntific  investigation  in  regard  to  the  evaluation  of 
testicular  jiroducts  l.egan  with  the  experiments  of  Herthold  of 

•  From  flip  Kpsoiircli  I.nl>orntorips  of  llio  Aniprican  llos|)!tal.  ('Iiicago.  Illinois. 
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Gottiiifren  (2),  who  was  tlie  first  in  184J)  to  make  autotransplan¬ 
tations  of  the  testes  of  cocks  into  their  abdominal  cavities. 
Berthold  found  that  in  such  transplantations  the  male  character¬ 
istics  were  preserved  in  these  animals  and  which  he  x'Cfrarded  as 
due  to  the  blood  passing  through  the  vascularized  graft. 

In  Berthold ’s  work,  and  in  the  work  of  the  many  other 
investigators  who  followed  him,  a  dual  glandular  function  of 
testicular  secretion  is  clearly  recognized :  not  only  was  there  the 
seminiferous  output,  but  there  was  also  something  else  which 
aflfected  the  whole  organism  and  which  was  believed  to  be  respon¬ 
sible  for  the  production  and  maintenance  of  sex  characters. 

The  point  that  has  caused  dispute  in  these  later  days,  and 
which  in  the  minds  of  some  is  not  settled  even  at  present,  is  not 
the  »|uestion  of  a  separate  testicular  secretion  which  influences 
sexual  characters,  but  rather  what  particular  part  of  the  testicle 
was  responsible  for  such  secretion  and  how  this  secretion  acted. 

There  are,  in  general,  two  broad  views  on  the  qxiestion  at 
issue.  There  are  those  who  maintain  that  the  spermatogenetic 
portions  of  the  testicular  structur(‘s  are  alone  concerned  not  only 
with  spermatogenesis  and  elaboration  and  ejection  of  ripe  sper¬ 
matozoa.  but  that  these  same  structures  also  prepare  and  dis¬ 
charge  substances  into  the  blood  and  lymphatics  which  act  as 
a  hormone  and  are  directly  responsible  for  secondary  sex  char¬ 
acter's  as  well  as  for  sexual  desire  and  potency.  There  are  others 
who  say  that  the  spermatogenous  ]>ortions  of  the  testicle  are  con¬ 
cerned  only  with  spermatogenesis,  and  who  attribute  to  the 
so-called  interstitial  cells,  the  Leydig  cells,  a  distinct  glandular 
function  responsible  for  sex  characters,  desire  and  potency. 

In  considering  the  evidence  submitted  by  investigators  in 
support  of  the  different  views,  on  the  basis  of  experiments  made 
on  the  lower  animals  and  the  deductions  drawn  therefrom,  we 
should  be  very  careful  in  applying  such  to  man,  as  the  relation¬ 
ship  between  the  testis  and  male  sexual  secondary  characters 
ditfers  much  in  the  dilTerent  orders  and  even  in  the  different 
groups  of  the  same  order. 

Leydig  discovered  the  cells  which  bear  his  name  in  1850  (.3), 
and  these  interstitial  cells  were  later  shown  to  be  of  epithelial 
origin.  The  earlier  investigators  of  these  cells  considered  that 
they  had  the  trophic  functions  of  nourishing  the  seminiferous 
cells  through  the  medium  of  the  Sertoli  cells.  Others,  however. 
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saw  a  different  fnnetion  for  the  interstitial  eells  wliieli.  aecord- 
iii"  to  them,  ehd)orated  a  special  internal  secretion  which  was 
concerned  with  the  secondary  male  sex  characters,  i.  e..  the 
special  attributes  jdiysical  and  jisychieal.  indicative  of  sex  and 
distinct  from  the  prenital  organs  proper.  The  question  as  to  the 
real  fnnetion  of  these  cells,  was  appanmtl.v  aecei)ted  as  sidtled 
for  the  time  beinjr  by  the  investifjations  of  Ancel  and  Honin  (4). 
who,  in  1904,  showed  that  in  mammals  tin*  interstitial  cells  form 
a  true  grland  of  internal  secretion  which  alone  exercised  on  the 
orfranism  the  function  of  determininfr  male  sex  characters,  libido 
and  sexnal  potentiality,  which  function  had  hitherto  been 
as(*ribed  to  the  testicle  as  a  whole.  These  authors  also  showed 
by  their  studies  that  neither  the  seminiferous  structures  nor  the 
Sertoli  nutritive  elements  of  the  testicle  have  any  freneral  action 
npon  the  organism,  since  neithei*  show  an.v  phenomenon  of  com¬ 
pensatory  h.vpertrophy,  nor  does  their  i)resence  or  abs(*nee  make 
any  difference  on  the  showiii"  of  secondary  sex  characters  in  the 
organism,  while  the  “interstitial  gland”  alone  pr(*sented  the 
])henomenon  of  compensatory  h.vpertroph.v,  and  that  conse¬ 
quently  to  it  alone  was  due  tin*  rcle  of  maintaining  s(*x  characters 
and  sex  instinct  in  the  male.  Bonin  and  Ancel’s  animal  experi¬ 
ments  showed  further  that  when  the  interstitial  cells  were  pre- 
serv»*d,  even  if  other  c(*lls  wen*  absent,  the  male  characters  per¬ 
sisted;  and  that,  on  tin*  (»ther  hand,  the  loss  of  one  meant  the 
absence  of  the  other. 

Bouin  and  Ancel’s  conclusions  were  much  strengthened  by 
the  more  recent  findings  of  Steinach  (bl  p\iblished  in  1912.  TIis 
experimental  work  showed  that  the  sexnal  elements  d(*g(*n(*rated 
while  the  interstitial  elements  increased,  and  that  sex  puberty  was 
dependent  upon  the  secretion  furnished  by  the  Leydig  eells. 
which  he  hence  named  the  “pubert.v  gland.”  Steinach ’s  subse- 
(pient  “rejuvenation”  surgical  work  was  based  on  the  belief 
that  the  interstitial  cells  alone  form  the  particular  internal 
secretion  governing  sex  characters  and  virility. 

The  experiments  of  IMasaglia  (6).  Hanes  and  others  corrob¬ 
orated  the  findings  of  Bouin  and  Ancel  and  further  demon¬ 
strated  that  in  the  lower  animals  (roosters)  the  removal  of 
atrophied  testicles,  in  which,  however,  the  interstitial  cells  were 
in  good  condition,  caused  in  the  adidt  a  sudden  loss  of  the  prin¬ 
cipal  secondary  sex  characters. 
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Since  the  rulin*!:  out  of  the  sperm  cells  from  the  function  of 
supplying  a  secretion  responsible  for  the  sex  characters  there' 
has  been  some  controversy  as  to  whether  the  interstitial  cell  or 
the  Se'i’toli  cell  supplied  the  organic  hormone.  General  con¬ 
sensus  of  opinion  has  agreed,  however,  upon  the  finding  that, 
while  there  is  no  evidence  that  the  Sertoli  cells  elaborate  an 
internal  secretion,  there  is  an  abundance  of  facts  to  show  that 
they  act  as  nutritive  cells  to  the  sperm  cells  (Ilaues).  It  shoidd 


I’itr.  1.  Il'.imnn  crvptoroliifl  tostls  ( tnins|il!inti'<I  into  iniicnciis  noniostriinis ». 
(1)  Tyiiical  cr.vptorchid  tnbiilos.  (2)  Much  hypertrophied  interstitium. 

bt'  remarked,  however,  that  Steinach  and  others  leave  the  tpies- 
tion  open  in  regard  to  the  participation  of  the  Sertoli  cells  in  the 
elaboration  of  hormone. 

So  far  I  have  dealt  only  with  those  who  favor  the  view  that 
the  interstitial  cells  alone  form  the  gland  of  internal  secretion 
in  the  testicle  governing  sex  characters  and  virility.  But  this 


interstitial  gland  internal  secretion  theory  has  not  gone  nnchal- 
leng(*d.  Among  the  recent  investigators  Voronoff  and  Retterer 
(7)  rather  deny  the  existence  of  an  internal  secretion  affecting 
the  sex  characters  being  due  to  the  interstitial  cells,  and  attribute 
such  effects  entirely  to  the  work  of  the  seminiferous  portions 
proper  of  .the  testicle.  This  view  they  have  sujiported  by  a  num- 
l)er  of  fxiierimental  investigations  with  histological  findings  both 
niKui  animals  and  the  human  subject. 


Ki>:.  Traiisplantc'd  human  cr.vptorchid  tostis  into  maoaous  ncniostriniis 
Two  imintlis  aftor  tiansplantation.  Mnf:nilii'd  •J40  X  ;  ocular  7..'>  :  ohicriivo  s. 
I.oilz  allochromatic.  Ilcmatox.vlln  and  oosin.  (1)  lilood  vessel.  CJ)  Connective 
(issue  and  l.e.vdifj  cells.  (It)  Same  plus  leucocytic  inliltration. 

Voronoff  and  Retterer  and  others  find  from  their  experi¬ 
mental  work  with  testicular  grafts  that  the  epithelial  cells  of  the 
seminiferous  tubes  become  transformed  into  reticulated  tissue 
and  furnish  a  plasma,  the  absorption  of  wliich  into  the  organism 
determines  secondary  sexual  characters  and  desires.  These 
oliservers  reached  the  same  eonclusions  from  experimental  liga- 
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ture  and  resivtion  of  the  deferent  canals  and  their  eonelnsions 
arc  supported  hy  (iley  (8)  and  otliers. 

Althoiifrli  tlie  wealth  of  experimental  work  and  ohscrvations 
in  recent  years  seem  not  to  have  left  the  least  doubt  in  regard 
to  the  interstitial  cells  of  Leydig  being  the  origin  of  the  internal 
hormone  governing  sexual  characters,  desire  and  potency ;  yet. 
in  view  of  the  controversy  which  still  exists  on  this  matter,  I 
have  thought  it  desirable  to  make  some  further  investigations 
tending  to  throw  additional  light  on  the  mattei’.  This  experi¬ 


Fig.  3.  Cryptorchid  human  testis  after  two  months  transplantation  Into 
maeaeus  nemestriniis.  1 1  »  I.eydig  cells.  No  tiihules.  No  seminal  elements. 

mental  work,  which  was  done  on  the  higher  apes  and  on  human 
subjects,  will  be  described  in  succeeding  paragraphs. 

ANIMAL  EXPERIMENTS 

Six  male  apes  (cynocephali  and  macaci  )  were  selecttd  for 
the  research.  They  were  at  the  age  of  ftdl  sexual  maturity  and 
very  active  sexually  when  placed  with  females  of  the  same 
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sp(H‘i(*s.  They  were  all  castrated.  Gradually  impotence  set  iu 
and  while  a  hyperstimulation  of  sex  activity,  as  it  were,  ensued 
for  the  first  two  or  three  weeks  after  castration,  the  sexual  ardor 
following  the  castration  gradually  declined  so  that  about  the 
end  of  four  or  five  months  all  the  animals  were  thoroughly  sexu¬ 
ally  impotent  and  unable  to  react  with  an  erection  in  the  pres¬ 
ence  of  females.  Homotransplantations  were  then  performed  on 
five  of  the  apes  and  a  sixth  had  a  cryptorehitic  human  testicle 
implanted  into  him.  The  testicles  of  similar  animals  were  sub- 


Fig.  4.  Same  as  previous  specimen.  Drawn  on  larger  scale.  (1)  Blood 
vessei.  (;:»  l.ejdig  ceiis.  (:>)  Kndotheliai  celis.  (4)  l.eucocytes. 

jected  to  the  action  of  the  x-x*ay  sufficiently  to  destroy  all  semi¬ 
niferous  cells  but  not  strong  enough  to  devitalize  the  Leydig 
cells.  Subse(|uent  to  the  rontgenization  of  the  testes  removal  of 
spt'cimens  from  some  for  microscopic  study  ha.s  proved  them  to 
have  become  “interstitialomas”  in  the  sense  of  Bolognesi  and 
others  {c(»mposed  of  interstitial  cells  alone).  In  this  manner 
every  element  of  doubt  as  to  the  absence  of  the  spermatogenic 
cell  has  been  eliminated.  The  roentgenized  testes  were  then 
implanted  into  the  castrated  apes.  Gradually  thm*  animals 
became  potent  and  cohabited  with  females  of  the  same  species. 
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Tin*  eyiioeephalus  in  whom  the  eryptorchitic  testis  had  l)een 
transplanted  showed  a  reappearance  of  sexual  ardor  ahont  six 
weeks  after  implantation.  Removal  from  the  cage  in  which 
the  female  was  stationed  into  a  cage  where  another  male  shared 
(piarters  Avith  him  caused  his  sexual  ardor  to  become  so  great 
that  very  active  pederasty  was  practiced  between  the  two.  the 
animal  (male)  canwing  the  transplant  playing  the  active  part 
and  the  other  male  a  passive  role. 


Fip.  .A.  Same  as  previous  iiiicropbotoKrapli  magnined  768  diameters. 

The  cryptorchid  testicle  transplanted  into  monkey  No.  6 
(Cf.  table)  showed  the  characteristic  cryptorchid  picture 
(Fig.  1 ')  with  the  well-known  thickening  of  the  seminiferous 
tubules,  the  disappearance  of  the  characteristic  contents  and  the 
extraordinarily  hyi)ertro))hied  interstitium. 

A  study  of  the  eryptorchitic  testis  removed  two  nifniths 
after  its  implantation  showed  the  microscopic  appearance  de- 
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picted  in  the  aeoninpanying  five  illustrations  (Figs.  2,  2,  4  and 
5  ).  The  transplanted  human  testis  into  the  inaeaeus  nemes- 
trinus  graphieally  illustrates  and  emphasizes  the  total  ahsenee 
of  seminiferous  structure  and  the  substitution  of  Leydig  cells 
and  newly  formed  blood  vessels  in  the  implant,  which  was 
removed,  as  stated,  after  two  months.  Very  few  Sertoli  c(*lls 
were  found  and  it  stands  to  reason  that  the  Leydig  cells  con¬ 
tributed  to  the  incretory  function  in  these  experiments  and  that 
the  other  elements  may  reasonably  he  e.xcluded  as  having  fur¬ 
nished  any  hormone  whatever. 


AI  THOR'S  EXPP:RIMP:NTS  to  ascertain  KVXr'TION  OF  TE.STIS 


I.ab.  No.j  Tvpe  of  ' 

Date  of 

Effects  of 

Implantation* 

Hesulfs 

.Animal  1  .Animal 

Castration 

Castration 

1  Ma»':u'us  rhesus 

Feb.  10,  1921 

Hyperstimulationj 
gradual  sexual  de-l 

Feb.,  1922,  Homo- 

Gradual  return  of 

transplantation. 

potency.  Normal 

dine.  Impotent  bv| 

Testis  of  macacus 

sex  a  e  t i V i t  V , 

August,  1921.  1 

nemistriiius. 

April.  1922. 

2  1  Macaeiis 

Feb.  10.  1921 

HyperstimulationiFeb..  1922.  Home- 

Potent  Juno.  1922. 

1  rumestrinus. 

gradual  sexual  de-l 

transplantation 

Potenev  uninter- 

eline.  Impotent  by 

Cvnocephalus. 

ruptefl  and  eon- 

Oet.,  1921.  1 

tiiiuous. 

3  i  fvrcopitheciis. 

Feb.  10,  1921 

No  h\i)er8timula-: 

Feb..  1922.  Homo- 

Gained  weiabt  ; 

tion.  Gradual! 

transplantation. 

potent  May,  1922. 

sexual  decline.  Im- 

Cynoecphalus 

potent  by  June.! 
1921.  Markedloss 
of  weight. 

porcarius. 

4  Cynoeephalus. 

1 

Feb.  10,  1921 

Gradual  sexual  de-!Feb..  1922.  Homo- 

Gained  weight ; 

eline.  Impotent  bv 

transplantation 

gradual  return  of 

1 

Sept..  1921.  Ap- 

macaeus  rhesus. 

pot  ency:  v  iz.. 

1 

preciabte  loss  of 

feeble  cue  year 

weight. 

after  implanta¬ 
tion.  Imperfect 
erections,  loss  of 

1 

libido. 

0  ;  Maeaeiis 

Feb.  10.  1921 

Hyperstimulation. 

Feb.,  1922.  Trans- 

Remains  imtxitcnt 

nemestnnus 

Impotent  bv  Dec.. 

plant  cvnocephal- 

April.  1923. 

1921. 

us. 

t)  '  Maeacus 

Feb.  10,  1921lSudden  imi>otenc'e; 

Feb..  1922.  Hetero 

Potent  six  weeks. 

nemestrimjs. 

1  complete  bv  Dec., 

transplant:  erypt- 

1  after  implanta- 

1  1921. 

orchid  testis  from 

1  tion;  violent  ped- 

human. 

1  erasty  with  an¬ 
other  monkey. 

1 

Died  Jan..  1923. 

i 

1 

1 

i 

in  struggle  with 
j  another  monkey. 

*The  transplanted  testes  were  converted  into  “interstitiaU  mas”  by  thm  to  tVe  articn  rf  ti  e 

x-ray  prior  to  implantation. 


ANALYSIS  OF  TABLE 

These  experiments  show  66^^  per  cent,  of  successes  (return 
of  latency  after  hetero-  and  homotransplantations)  ;  16'/,,  jier 
cent,  failure  (No.  5)  and  16^  per  cent,  partial  failure  (No.  4). 
Or,  expressed  differently,  of  the  homotransplants  we  had  75  jier 
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FI};.  0.  SUowiti};  liiteral  and  iMislorior  views  of  the  patient.  Note  strong 
muscular  development  and  absolute  freedom  from  fat ;  perfect  iiroportions  and 
marked  masculine  habitus. 

EVIDENCE  FROM  IIUM.\N  TESTIS 

The  following  observations  on  the  lininan  subjects  will, 
undoubtedly,  throw  some  additional  light  on  the  questions  at 
issue.  Observation  No.  1  concerns  an  individual,  colored,  a 


cent,  successes  and  25  per  cent,  failures.  The  transplant  from 
the  cynoeephalus  to  the  macacus  nemestrinus  was  a  complete 
failure,  while  the  heterotran.splant  of  the  cryptorehid  testis 
from  the  human  was  a  thorough  success.  Following  castration 
50  per  cent,  of  the  animals  showed  a  transitory  hyperstimulation 
of  sexual  activity,  followed  in  a  shorter  or  longer  period  by 
complete  impotence. 
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porter  by  occupation,  American,  23  years  of  age.  His  family 
history  is  negative. 

Past  History:  In  1906  the  patient  had  pneumonia.  In  1912  he 
developed  mumps,  which  was  followed  by  swelling  of  both  testicles. 


Fig.  6-A.  Showing  small  sizo  of  testicles  compared  to  height  and  general 
strong  muscular  development  of  the  rest  of  the  body. 

He  remained  in  bed  for  sixteen  days.  His  vita  sexualis  was  normal, 
.so  far  as  he  could  determine.  He  cohabited  normally  from  the  age  of 
12  years  and  on.  He  married  in  1919  and  at  that  time  he  observed 


I'iK.  7.  (1)  Tiilmli  scminlfcrl  oomplpti'ly  (Ipponoratcd.  No  s<>niiii:il  tvlls. 

(L’)  IntPi'stitiiini  iiiproasi-d  in  qunntit.v.  Objoctivo  7..'>  ;  ocular  8  (Lcitz  apochro- 
inatic).  MaKnilicd  20r>  diameters.  Hematoxylin  and  eosin. 


This  being  a  case  of  great  importance  to  the  question  at  issue, 
the  author  decided  to  examine  the  testis  of  this  man  microscopically 
to  ascertain  the  condition  of  the  spermatogenic  elements  and  also  to 
study  the  cells  of  Leydig  as  well  as  those  of  Sertoli.  The  general 
appearance  of  the  patient  is  that  of  a  perfectly  normal  masculine 
individual,  with  testicles  smaller  in  appearance  than  is  normal  for  an 
individual  of  his  size.  This  observation  is  corroborated  by  the  state¬ 
ment  of  the  patient  that  he  had  observed  a  gradual  diminution  in  size 
of  his  scrotal  contents,  since  he  had  the  parotitis.  We  find  no  accu¬ 
mulation  of  fat,  no  effeminancy,  no  ear-marks  of  eunuchoidism.  (Figs. 
6  and  6-.\.) 


that  the  sexual  act  lasted  longer  than  usual.  He  gradually  found  that 
he  could  not  succeed  in  inducing  an  orgasm.  This  condition  become 
gradually  worse  and  more  pronounced  until  at  the  present  time  the 
patient  is  unable  to  produce  an  emission,  no  matter  how  hard  he  tries. 
The  sexual  act  is  sometimes  greatly  prolonged.  In  order  to  test 
himself  the  patient  often  prolongs  the  act  of  coition  to  a  period  of 
about  two  hours,  when,  weakened  from  the  strenuous  exertion,  he  has 
to  desist  and  with  penis  still  erect  give  up  the  attempt,  as  he  expresses 
it,  in  despair.  In  other  words,  his  libido  is  intact  and  his  sex  charac¬ 
teristics  absolutely  normal. 
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The  patient  was  anesthetized  with  gas-oxygen,  the  tunica  vagi¬ 
nalis  opened  and  the  testicles  exposed  to  view.  A  thorough  examina¬ 
tion  of  the  deferent  ducts  showed  them  to  be  normal;  the  epididymis 
was  also  normal  but  diminished  in  size.  The  consistency  of  the 
testicle  was  softer  than  is  normally  the  case  and  much  smaller  than 
normal  for  an  individual  of  his  age  and  body  dimensions.  A  section 
was  removed  for  microscopic  study.  The  gross  appearance  of  the 
cut  surface  of  the  testicle  was  yellow,  resembling  closely  in  appear¬ 
ance  a  homo-  or  hetero-transplant.  The  specimen  was  fixed  in  formol 
and  its  microscopic  study  disclosed  the  following.  Fig.  7. 

The  appearance  on  low  magnification  of  the  specimen  stained 
with  hematoxylin-eosin  gives  the  appearance  of  a  eunuchoid  testis. 

On  higher  magnification  the  findings  were  as  follows:  (Figs.  8, 
8- A,  8-B  and  8-C.)  The  seminiferous  tubules  are  very  much  smaller 


FIr.  8.  (1)  Tubulus  SPiiiinUfrus.  (2)  Wall  of  tubule  composed  of  conuee- 
tive  tissue.  t:!»  l.e.vdiR  cells.  (4)  l.e.vdlR  cells.  (o)  l.e.vdlR  cells.  Objective 
7.r< ;  ocular  2.  I.eitz  apocbroniatic.  Ilematox.vliii  and  eosin  stain. 

than  in  the  normal  testes  of  a  man  of  his  age  and  their  contents  are 
completely  degenerated.  They  are  composed  of  a  wall  of  very  thin 
connective  tissue.  The  lumen  of  the  tubule  contains  a  hyalin  sub¬ 
stance  stained  with  the  eosin.  Not  a  single  seminal  cell  is  to  be 
found  upon  studying  a  great  many  sections.  In  the  interstitial  spaces 
there  is  a  great  deal  of  infiltration  with  leukocytes.  The  vessels  in 
the  interstitium  are  numerous  and  filled  with  red  blood  corpuscles. 
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The  tubules  are  widely  separated  from  one  another.  The  structure 
separating  them  consists  of  hypertrophic  interstuium  the  main  com¬ 
position  of  which  is  chiefly  lymphocytes,  leukocytes,  blood  vessels  and 
Leydig  cells.  The  number  of  Leydig  cells  seems  to  be  increased  and 
their  protoplasm  is  markedly  granular.  The  nuclear  wall  is  very 
strongly  stained,  sharply  circumscribed  and  of  normal  size. 

Commetif :  To  the  mind  of  the  author  the  case  recited  herewith 
conclusively  proves  (basing  his  opinion  on  the  clinical  manifestations 
coupled  with  microscopical  examinations)  that  neither  the  seminal 
cells  nor  the  Sertoli  cells  have  anything  to  do  here  with  the  produc- 


I'iK.  8-A.  Testis  of  I>.  W.  (1)  liiterior  of  seminiferous  tubuie.  (2)  Wail 
of  tubule  composed  of  a  sinsle  layer  of  connective  tissue  cells.  No  Sertoli  cells 
in  any  |x>rtlon  of  the  testis  examined.  (.'I)  Interstitial  cells.  Ocular  8;  objective 
4.  I.eitz  apochromatic.  Hematoxylin  and  eosln.  Magnification  511  X.  Semi¬ 
circular  area  outlined  shows  in  higher  magnification  in  the  following  micropho¬ 
tographs. 

tion  of  libido,  sex  potency,  and  the  retention  of  secondary  sex  char¬ 
acters.  Not  a  single  cell  representing  the  lining  of  normal  tubules 
nor  an  isolated  Sertoli  cell  could  be  detected  in  studying  a  great  many 
sections  in  the  case  recited.  On  the  other  hand,  the  Leydig  cells 
were  found  to  be  increased  in  number  and  there  was  a  good  deal  of 
leukocytic  invasion  in  the  field.  For  our  intents  and  purposes  the 
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question  to  be  decided  is,  what  causes,  at  least  in  the  individual  under 
discussion,  the  clinical  manifestations  enumerated  above?  Surely 
not  the  tubular  elements,  for  they  do  not  exist.  The  cerebral  centers 
of  the  patient  are  certainly  eroticized,  as  shown  by  the  forceful  and 
prolonged  erections  and  the  existence  of  marked  lib'do:  and,  hand  in 
hand  with  this  we  find  the  presence  of  an  element  in  the  sections 
studied  and  that  is  the  Leydig  cells.  What  other  conclusion  can  be 
reached?  None  other  than  that  the  existing  cellular  elements  are 


Fig.  8-H.  Testis  of  I).  \V.  .\rea  outlined  in  previous  luicropliotogruph  in 
liiglier  magniticatioD.  7(54  diameter;  objective  2;  ocuiar  0  X.  I.eiiz  apocliro- 
matic.  (tt  Interior  of  tubule,  c,')  Wall  of  tubule.  (It)  Field  eoulaiuiug  l.i'.v- 
dig  cells.  (4)  .\nother  tubule  containing  leukocytes. 

responsible  for  the  internal  secretion  and  clinical  manifestation  so 
clearly  manifest  here.  If  we  couple  our  findings  in  the  last  cited 
case  with  those  related  in  the  preceding  group,  in  which  by  ront- 
genization  the  author  was  able  to  destroy  all  tubular  elements  and 
transplant  pure  interstitialomas  into  the  bodies  of  previously  cas¬ 
trated  and  impotent  animals,  in  whom  a  return  of  libido  and  sex 
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potency  became  manifest,  it  accentuates  and  proves  the  premises  set 
forth  in  this  thesis  in  favor  of  the  Leydig  cells  as  the  incretory 
apparatus  for  masculinization,  erotization  and  sex  potency. 


I'is:.  Ociiliif  12  X:  obloolivo  2:  ITiIiO  iliuniotors.  (A)  WmII  <if 

liilmlc.  (]{(  Interior  of  tulnile.  (C)  Illood  vessels.  (!•»  Interstitium  contain- 
ilif;  l.eydiu  veils. 

CASK  //.  The  following  case  will  further  tend  to  illn.strate 
with  even  greater  force  the  relative  functions  of  the  various  com¬ 
ponent  jiarts  of  the  testis. 

Mr.  J.  K.,  aged  70  years,  was  admitted  to  the  American  Hospital 
complaining  of  dragging  and  painful  sensations  in  the  lower  part 
of  the  abdomen,  particularly  in  the  lower  section  of  the  inguinal 
region,  on  both  sides. 

Family  History:  Irrelevant. 

Prei'ious  Diseases:  The  patient  has  always  been  in  perfect 
health. 

Habits:  Used  alcohol  up  until  ten  years  ago,  during  which  time 
he  imbibed  liquor  to  excess.  Used  tobacco  all  of  his  life,  in  modera¬ 
tion. 

Sexual  History:  Patient  arrived  at  sexual  maturity  at  a  rather 
early  age.  He  masturbated  occasionally.  He  had  his  first  intercourse 


THOFiEK 


when  15  years  old,  since  which  time  he  has  been  given  occasionally  to 
sexual  excesses,  cohabiting  almost  nightly.  He  has  been  married; 
divorced  his  wife,  who  has  never  been  pregnant.  His  vita  sexualis 
at  the  time  of  admission  to  the  hospital,  while  not  as  active  as  in  his 
younger  days,  is  still  very  pronounced  and  he  has  sexual  intercourse 
regularly  once  or  twice  weekly. 


I’lg.  n.  f’ross  appraranco  of  calcified  and  degenerated  intra-alidonilnal 
tumor  (test is). 

Previous  Operations:  Four  years  ago  he  was  operated  upon  for 
the  relief  of  a  bilateral  cryptorchidism.  This  operation,  however, 
proved  unsuccessful. 
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Physical  Examination:  The  patient  does  not  betray  his  age, 
looking  more  like  a  man  in  the  late  fifties  than  his  real  age.  His  hair 
is  gray;  mustache  black;  general  nutrition  and  physical  development 
normal.  Wears  an  upper  dental  plate  and  has  some  bridge  work  in 
the  lower  section  of  the  mouth.  Chest  well  formed;  expansion  of  the 
lungs  normal.  Thoracic  organs  negative.  Blood  pressure,  systolic 
190;  diastolic  100.  Examination  of  the  abdomen  discloses  a  soft 
rounded  tumor  at  the  site  of  the  internal  abdominal  ring  on  each  side. 
These  masses  are  displacable  upward  but  cannot  be  brought  down- 


Fig.  10.  Mr.  .T.  K.  Cryptorchidism.  Ocular  8;  objective- 10.  Magnified  lOo 
diameters,  l.eitz  apochromatic.  Hardened  in  formoiin.  staimal  with  hematoxylin 
and  eosin.  (It  Knipty  ttibuii  seminiferi.  (2)  Interli.iiar  syncytium  containing 
I.eydig  cells. 


ward.  There  is  impulse  on  coughing  on  both  sides.  Palpation  of  the 
tumors,  which  in  all  probability  are  the  testicles,  is  not  painful.  The 
examination  of  the  urine  shows  a  trace  of  albumin  and  many  hyaline, 
fine  and  coarsely  granular  casts.  Hemoglobin  80  per  cent.  Coagula¬ 
tion  time  of  the  blood  four  minutes.  Blood  Wassermann  negative. 
Leukocytes  11,200  per  c.mm.  The  patient  is  very  anxious  to  be 
relieved  of  the  dragging  sensations  and  discomfort  in  the  region  of 
the  incisions  resulting  from  the  previous  operation  and  the  fre¬ 
quently  appearing  “shooting”  pains  in  that  locality  which  makes  him 
suffer  to  no  small  degree. 

Diagnosis:  Bilateral  cryptorchidism;  incipient  bilateral  inguinal 
hernia;  neuralgia  of  the  ilio-inguinal  and  iliohypogastric  nerves,  pos- 
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sibly  due  to  scar  tissue  involvement  resulting  from  previous  operative 
procedure. 

Operation:  Under  scopolamin-morphin  anesthesia  supplemented 
by  gas  oxygen,  the  patient  was  operated  on  the  29th  of  April,  1923, 
by  the  author. 

Operative  Findings:  The  exposure  of  the  tumor  through  an 
inguino-abdominal  incision  on  the  right  side  disclosed  it  to  be  the 
testicle,  which  was  converted  into  a  necrotic  mass  of  calcareo-seba- 
ceous  consistency,  intimately  adherent  to  the  parietal  peritoneum  and 
contiguous  structures.  (Fig.  9.)  This  necrotic  mass  was  ablated 


Fig.  11.  Mr.  .1.  K.  Cr.vptorchldlsm.  Ocular  8;  objective  8.  Magnltied  21.o 
diameters;  I.eltz  apocbroniatic.  (1)  Empty  tubull  semlnlferl.  (2)  Wall  ot 
tubull  composed  ot  one  la.ver  of  connective  tissue  cells.  Total  absence  of  s|H‘r- 
matogcnetlc  elements.  (3)  Much  thickness  of  blood  vessel  walls. 

and  found  upon  microscopic  examination  to  consist  of  dead  testicular 
tissue  of  degenerated  and  calcified  debris.  On  the  left  side  the 
exposure  of  the  mass  showed  it  to  be  a  cryptorchitic  testicle,  which 
was  freed  from  the  surrounding  structures  and  brought  down  to  the 
scrotum  after  resorting  to  the  operative  technic  the  author  is  using 
in  cases  of  undescended  testes.  Sections  of  the  testes  were  submitted 
to  microscopic  examination. 

Postoperative  Course:  After  a  fortnight  the  incisions  were 
found  to  have  healed  per  prTmam  and  the  patient  left  the  hospital. 

Microscopic  Findings  of  Specimens  from  Testes:  The  general 
appearance  presented  under  low  power  magnification  (Fig.  10)  is 
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that  of  a  cryptorchitic  testis.  Close  scrutiny  of  the  picture  shows 
that  the  seminiferous  tubules  were  empty  and  their  walls  consisted 
of  only  a  single  layer  of  connective  tissue  cells.  The  spaces  Wween 
the  tubules  are  filled  with  islands  of  syncytium  composed  of  Leydig 
cells  surrounded  by  a  vacuolar  reticulum.  Here  and  there  blood 
vessels  which  are  very  much  thickened  are  seen  in  the  intertubular 
spaces. 

Fig.  11  shows  the  tubules  in  high  magnification.  It  displays  to 
great  advantage  the  thin  unicellular  connective  tissue  walls  of  the 


Fig.  12.  Mr.  .T.  K.  Cr.vptorchidism.  Ocular  8;  objective  t.  Magnified  ">11 
diameters.  I/«'itz  a|H)clmiiiiatic.  Island  of  s.vnc.vtium  and  la’.vdig  ci-lls  between 
the  seminal  tubules.  Observe  peripheral  Le.vdig  ceils  between  tlie  seminal  tubules 
01)serve  peripheral  Le.vdig.  cells  in  act  of  apparent  dissolution  and  tlieir  close 
relationship  to  reticulum. 

tubules,  the  outlines  of  which  are  not  regular  but  wavy.  Here  and 
there  one  meets,  occasionally,  a  Sertoli  cell. 

Observing  carefully  Fig.  12,  one  sees  a  group  of  mono-  and 
bi-nuclear  Leydig  cells  with  distinct  outlines  resting  in  a  bed  of 
reticulated  syncytium.  On  the  periphery  of  these  islands  of  Leydig 
cells  one  can  discern  a  transformation  of  the  outermost  Leydig  cells 
into  the  reticulated  syncytium.  The  delicate  reticular  meshwork 
which  contains  the  numerous  vacuolated  spaces  is  beautifully  illus¬ 
trated  in  Figs.  13  and  13-A.  In  some  parts  leukocytes  are  found  in 
abundance.  While  normally  the  nuclei  of  Leydig  cells  stain  a  faint 
blue,  some  of  the  nuclei  found  here  display  a  deeper  color  than  usual. 
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Upon  a  close-up  study  of  the  Leydig  cells  themselves,  shown  in  13-B, 
the  granular  protoplasm  of  the  cell  bodies,  their  mono-  and  bi-nu- 
clear  structure  is  clearly  depicted.  In  some  of  the  spaces  an  epithe¬ 
lial  cell  is  observed  here  and  there,  occasionally  between  the  tubules. 


Fig.  13.  Mr.  .T.  K.  Cryptorchidism.  Ocular  8 ;  objective  2.  Miiiinitiejilion 
Oti.'i  diameters.  Leitz  apochromatic.  High  magnification  ot  reticuluiii  and 
hyaloplasm  surrounding  apparently  active  I.eydlg  cells.  (1  and  1-a)  Vacuoles. 
(2  and  2-nl  Leydig  cells.  C!)  Keticulum. 


CO.MMEXT 

A  critical  study  of  this  case  brings  tlic  following  facts 
vividly  and  emphatically  before  us:  Firxt,  the  total  absence  of 
spermatogenic  elements  in  the  tubules;  sfcond,  the  ahundaiiee  of 
reticulated  syncytium  with  well  developed  normal  Leydig  cells; 
third,  the  apparent  transformation  of  Leydig  cells  into  vacuo¬ 
lated  syncytium;  and.  fourth,  the  persistence  of  marked  se.xual 
|)oteney,  normal  secondary  se.x  characters  and  remarkahh*  viril¬ 
ity  in  the  patient.  All  these  factors  can  lead  to  one  concln.'iion 
only,  and  that  is:  the  Leydig  cells  with  their  retieulat»“d 
,^yr.'‘ytium  (done  are,  in  this  case,  responsible  for  the  clinical 
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manifestations  and  no  incretory  functions  at  all  can  possibly  be 
ascribed  to  any  other  of  the  testicular  elements. 

Figs.  14  to  16  depict  a  eunuchoid  patient  of  the  author’s 
whose  feminine  stigmata  clearly  indicates  a  lack  of  Leydig  cell 
incretion.  Microscopic  examination  of  a  section  of  the  testis  of 
this  eunuchoid  (Figs.  17  and  18)  further  emphasizes  the  impera¬ 
tive  necessity  of  Leydig  cell  incretion  for  masculinization,  devel¬ 
opment  of  secondary  sex  characters  and  cerebral  erotization.  In 
this  case  there  is  an  apparent  abundance  of  Sertoli  cells  and 
spermatogonia  but  no  Leydig  cells,  and  yet  no  masculinization 


Fig.  13-A.  Mr.  .T.  K.  Cryptorchidism.  Ocular  12 ;  objective  2.  Magnifi¬ 
cation  1250  diameters.  I.«ltz  apochromatic.  High  power  appearance  of  I/cydig 
cells ;  observe  granular  protoplasm ;  binuclear  cells,  of  which  three  are  repre¬ 
sented  in  the  field,  and  one  mononuclear  l.eydig  cell. 

was  present,  which  speaks,  also,  against  the  internal  secretory 
function  of  the  Sertoli  cells  and  spermatogonia. 

It  seems  to  the  essayist  that  despite  the  views  of  thost* 
antagonistic  to  the  belief  in  the  incretory  function  of  Leydig 
cells,  to  which  group  Kohn  (9),  Benda  (10)  and  Stieve  (11) 
recently  have  been  added,  his  experimental  work  pre.sented  in 
this  thesis,  coupled  with  the  excellent  work  recently  done  by 
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Lil)schutz  (12)  of  Dorpat,  strongly  points  to  the  incret(»ry  func¬ 
tion  of  the  cells  of  Leydig,  as  stated  above. 

Lipschiitz  has  shown  in  a  series  of  experiments  that  normal 
internal  secretion  of  the  testicle  in  mammals  is  not  possible  with¬ 
out  fully  developed  interstitial  cells.  This  is  substantiated  in 
my  own  experimental  w'ork,  in  which,  however,  Sertoli  cells 


I'iK.  14.  Eunuchoidism.  (Author’s  case.)  Observe  characti 
aiice  of  face. 


were  occasionally  found  and  some  cells  resembling  sperma¬ 
togonia,  but  no  other  seminiferous  elements  (transplants, 
eryptorchids). 
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METHODS 

The  technic  used  in  the  experiments  and  clinical  studies 
herein  reported  has  recently  been  described  by  the  author  before 
the  Royal  Academy  of  ^ledicine  of  Rome  and  the  Surgical 
Society  of  Paris,  France.  This  phase  of  the  work  has  been  pub¬ 
lished  ill  extenso  elsewhere  (13)  and  (14).  The  following  is  a 
brief  acco\int  of  the  most  salient  features. 


Fig.  17.  Eunuchoidism.  (Author's  observation. I  Note  ai)spncc  of  sper¬ 
matogenesis  and  scantiness  of  interstitial  tissue.  Objective  7.5;  ocular  10. 
Ix?itz  apochromatic.  llemato-vylin  and  eosin.  Magnified  00  diameters. 

In  human  implants  the  age  of  the  donor  is  to  be  considered, 
lie  must  have  arrived  at  sexual  maturity  and  be  sexually  normal 
from  every  point  of  view,  preferably  between  tin*  ages  of  nine¬ 
teen  and  thirty-five.  He  must  be  free  from  syphilis,  tuber¬ 
culosis,  malignancy,  neoplasms,  etc. 

Human  testes  may  be  kept  refrigerated  aiiywbere  from 
twenty-four  to  seventy-two  houi's  and  still  lie  used  for  ttiera- 
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peutic  implantation.  The  sooner  they  are  implanted,  however, 
the  better.  In  the  absence  of  human  tissue  the  testes  of  the 
higher  a[>es  may  be  used  (chimpanzee,  cynocephalus).  None  of 
the  other  species  show  any  blood  relationship  (precipitin  test; 
Nuttall.  Th(»rek)  and  if  implanted  are  extruded,  as  are  the 
testes  of  .sheep,  goats,  rams  and  other  lower  vertebrates. 

The  site  of  implantation  is  important.  Lichtenstern  and 
others  have  failed  to  obtain  good  rtniults  because  of  tbe  pressure 


Fig.  IS.  Kiiniichoidisni.  (Author's  olworvutlon.)  (1)  Kmpty  spmlniferous 
tubulp.  ilii  Wall  of  spininiforous  tubule.  (.'!)  Isolated  siMU-matogonia.  (4)  Blood 
vessel.  (5)  t'onnectlve  tissue.  Note  absence  of  I.eydig  cells.  Magnification  of 
Fig.  18  to  :;s4  diameters.  I.letz  apochromatic  microscope.  Ocular  4  X  ;  objec¬ 
tive  ItJ. 

to  which  the  implant  has  been  subjected.  In  tin*  technic  that  1 
have  evolved  there  are  two  spaces  into  which  the  implant  may 
be  placed  without  serious  compression :  in  the  supraperitoneal 
space  in  the  region  of  the  deep  epigastric  vesst'ls  (Technic  No.  1 ) 
or  in  the  retrorenal  fossa  between  Gerota’s  capsule  and  the  endo- 


FIr.  10.  Kuniichoidism.  (Author's  observation.)  (1)  Wall  of  seminifer¬ 
ous  tubule.  (2)  Sertoli  cells.  (3)  Spermatogonia.  (4)  Connective  tissue.  Note 
absence  of  L<“.v<llg  cells.  Magnification  of  Fig.  IS  to  384  diameters  I.ieti!  apo- 
chromatic  microscope.  Ociilar  4  X  ;  ol).1ective  1(1. 

advanced  on  their  way  to  absorption  and  that  in  most  of  ray 
eases  at  the  end  of  the  twenty-fourth  day  not  a  trace  of  the 
implant  could  he  found.  In  some  eases  a  very  minute  remnant 
eon  1(1  he  discovered  as  late  as  the  fourth  week,  but  none  there¬ 
after.  The  parenchyma  of  the  testicle  when  exposed  to  sur- 
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abdominal  fascia  (Technic  No.  2).  Pressure  is  effectivt*ly  elim¬ 
inated  in  either  of  these  places. 

As  to  the  quantity  of  gland  necessary  for  implantation,  the 
technic  advocated  by  Lespinasse  has  utterly  failed  in  my  hands, 
lie  uses  1  mm.  or  2  mm.  pieces  of  testis  implanted  in  the  rectus 
abdominis  muscle.  ]\Iy  experimental  study  supplemented  by 
microscopic  examination  has  revealed  that  implants  treated 
according  to  the  Lespinasse  technic  after  two  weeks  were  far 
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rounding  strnctnrfs  is  very  cfirly  Httarkod  l)y  l(‘nkot'yt<‘s,  clc  , 
and  is  altsorhcd. 

COXCLl'SIOXS 

From  a  review  of  the  literatni-e  and  from  experimental 
stndit's  with  anto-,  homo-  and  hetero-transi)lants  earried  on  hy 
the  writer  for  the  last  nnmlx'r  of  years  he  draws  the  followim.' 
eonelnsions : 

1.  The  spermatogenie  fnnetion  of  the  mammalian  testielo 
is  limited  to  the  tnhnles  harboring  the  seminal  eells. 

2.  The  Leydig  eells  are  alone  responsible  foi‘  the  prodne- 
tion  of  the  internal  secretion  that  gives  rise  to  the  secondary  sex 
characters,  sexual  potency  and  cerebral  erotieising  products. 

d.  The  s])ennatogenic  cells  do  not  seem  to  play  any  part  in 
the  formation  of  such  internal  seeretion;  the  fnnetion  of  the 
St*rtoli  cells  and  spcrmatogoina  may.  how»*ver.  play  sonn*  rrle  in 
this  respeet.  This  the  essayist  seriously  doubts  until  more 
experimental  proof  is  fortheoming. 

4.  The  Sertoli  cells  seem  to  carry  nutrition  in  the  form  of 
fat  to  supply  the  spermatogenic  function  of  the  tubules.  The 
spcakei'  is  inclined  to  look  at  them  as  nutritional  and  storage 
cells  oidy. 

~K  The  essayist  believes  from  his  experimental  studies 
ht'rein  recited  and  his  hematological  stuilies  of  the  blood  of 
the  ape  in  ndation  to  man  that  Darwin’s  eoueepts  of  the  close 
biologic  interrelation  of  the  species  under  cousideratiou  are.  in 
view  of  the.se  findings,  further  suhstantiat<“d. 

C.  The  syneitial  transformation  of  the  transplanted  male 
sex  gland  I  believe  to  spring  first  from  the  seminal  eells  and 
after  tlieir  disappearance  from  tin*  lawdig  cells,  which  ar<“  the 
most  resistant  of  the  testieular  eh'inents  and  are  last  to  disa])- 
pear  in  transplants. 

Ai)pended  is  a  s(‘ries  of  clinical  r»‘sults  of  niiu'ty-seven  tes¬ 
ticular  transplants  observed  over  a  ])(‘riod  of  four  years.  DM!* 
to  1!)2;{  (Cf.  Table  I  and  Table  11). 

In  conclusion  T  wish  to  em])hatieally  object  to  the  term 
“rejuvenation.”  It  is  niisleading.  particularly  to  the  laity  who 
gain  from  such  terminology  the  imj>ression  that  by  certain  ])ro- 
cedures  the  old  can  he  made  young.  This  is  grossly  erroneous! 
No  organ  oi-  set  of  organs  can  he  i-eturned.  by  any  method 
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thus  fur  (liscovfretl.  to  ii  juvenile  state  wlien  patliolojtie  or 
advaueed  si'uile  ehan^es  have  made  inroads  on  the  structures 
and  rendereil  them  senile,  in  the  accepted  sense  of  the  term.  T 


TABLE  I. 

HKSri.TS  OK  !•:  TESTICI  LAK  TRANSl'LANTS  OBSERVED  OVER  A  KOIR-YEAR  PERIOD 

(1BI9-1923). 


No.  of  ! 

! 

Results  for  Both 

Oases  i 

Type  of  (’ascp 

Type  of  Transplant 

Types  of  Transplants 

69 

Senilitt,  phj'sinluKiral  and  pre- 

29  homotransplants. 

■Sls.vinptomaticrcstorationstonorn;al 

(A)  1 

cocious.  represcntiiiK  all  de- 

40  heterotransplants. 

13  markedly  improved. 

1 

erees  of  clinical  manifestat  ions. 

12  slightly  improved. 

! 

includinK  the  male  climac> 
terium  and  chronic  constitu-, 
tional  di8eas«>8.  , 

1 

13  faihires. 

11 

Loss  OF  Testfs  from  trauma. 

3  hoinotraiisplants.  1 

8  marketlly  improved. 

(B) 

tul)eTculo8i8.  sarcoma  or  sup¬ 
puration  of  various  types. 

8  heterotransplants.  1 

3  failures. 

8 

Neirasthenia  Oravis:  sexual 

3  homotransp'ant.«. 

5  markedlv  improved. 

(0) 

neurasthenia:  imimtency  at  early 

5  heterotransplants.  i 

3  failures. 

a^c  not  due  to  organic  discasc‘8. 

5 

Dementia  Praecox  3. 

1  1  homotransplaiit. 

1  2  markedlv  improved. 

iD) 

Other  psychoses  2. 

'  4  lieterotraiisplanls. 

j  2  failures. 

1  1  slightly  improved. 

4 

Glandi  LAR  Syndrome. 

1  .\ll  heterotransplants. 

1  1  slightlv  improved. 

iK) 

1  KnH'hlicirs  disease  2. 
Eunuchoidism  1. 
Hypogenitalism  1. 

1  3  failures. 

1 

TABLE  11. 

RESI  LT.S  OF  97  TE.STICT'LAR  TRANSPLANTS  OBSERVED  OVER  A  KOI  R-YEAR  PERIOD 

(1919-19:.'D. 


ReS’  I.TS 

(iRorp  \ 

Senile 

•Atrophy 

(iHO'  P  B 
Trauma  and 
I’athologv  , 

1 

(iH'H  p  ('  1 

I'uiietional  i 
Disorders 

Gkoi  p  D  1 
Psv’choses  ! 

1 

Ohoi  p  E  1 
Glandular 
Syoilromes  j 

Total 

i  No. 

No. 

No. 

i 

No. 

No. 

'o 

No.  i 

<  omplete 
svinptomatie 
recoverv . 

31 

l.i  0 

1  " 

0 

0 

1 

‘  0. 

0 

0 

0 

0. 

31  32  0 

Marked 

improvement. 

13 

IS.S 

■  H 

72  7 

.i 

i  62.5 

2 

10 

V 

25. 

29  20  0 

imprcfvement.  . 

12 

IT  4 

0 

0 

0 

t) 

1 

20. 

0 

13  13  4 

railur**s . 

13 

IS  s 

1 

27  3 

3 

1  :17  5 

2 

40 

2 

L.-^  !  ** 

Total  cases . 

til) 

11)0 

i  II 

IIHI 

8 

UK) 

100 

100 

07  100 

Tvce  of 

TrANSI  ’  ANT. 

Homo  . . 

Hetero  .  . 

i  29 

40 

s 

3 

1 

1 

4 

0 

4 

i  36 

61 

would  suffjiest  the  substitution  of  the  term  “therapeutic  gonadal 
implantation”  in  the  place  of  the  promiseuously  used  term 
“rejuvenation.”  Tin*  field  of  usefulness  for  such  implantation 
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is  varied  and  ineliules  many  conditions.  Improvement  in  certain 
well  defined  patholotric  states  can  fie  antici])ated  in  properly 
selected  eases  followingr  the  use  of  i>roper  material  and  the 
employment  of  proper  technique.  Fndmditedly  further  research 
and  the  accumulaticm  of  clinical  data  will  place  therapeutic 
gonadal  implantation  more*  firmly  as  a  valuafile  addition  to  the 
armamentaria  of  the  ])rogn“ssive  physician. 

Implanting  the  testis  in  its  entirety  causes  a  rapid  regression 
because  the  tunica  albuginea  is  very  tough  and  not  readily 
penetrated  by  capillaries.  I,  therefore,  evolved  a  ])lan  of  destroy¬ 
ing  .small  parts  of  the  tunica  albuginea  by  means  of  the  electric 
cautery,  thus  exposing  the  tunica  vasculosa.  The  testis  then 
becomes  rapidly  vascularized  from  the  surrounding  blood  ves¬ 
sels.  I  call  this  procedure  “lanternization”  for  want  of  a  better 
term.  The  testis  is  tlum  transjdanted  in  its  entirety. 
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THE  ENDOCRINE  ORGANS:  A  POINT  OF  VIEW 


B.  F.  KINGSBURY 

Department  of  Histology  and  Embryology,  Cornell  University, 
Ithaca,  New  York 

The  plea  of  Dr.  August  Ilaminar  (1)  for  systematic  (luan- 
titative  statistical  study  of  the  endocrine  organs  for  the  deter¬ 
mination  of  the  normal  range  of  variation  and  with  particular 
reference  to  the  body  as  a  whole,  was  read  by  the  writer  with 
symi>athetic  interest.  The  importance  of  such  investigational 
work-  is  of  course  appreciated ;  laboratories  might  be  mentioned 
in  wbieli  just  such  growth  statistical  work  is  being  emphasized. 
Such  research  is  clearly  of  importance  in  the  direct  interpreta¬ 
tion  of  endocrinological  fact.  It  seems  to  me  that  there  is  an¬ 
other  (piite  different  aspect  which  these  interesting  structures 
present,  and  I  venture,  even  though  I  am  in  no  sense  an  endo¬ 
crinologist,  to  call  attention  to  it. 

Tin*  general  articles  and  addresses  that  have  recently  (2) 
ai)peared  have  stressed  other  more  peculiarly  clinical  and  physi¬ 
ological  asp(*ets,  while  the  i)oint  of  view  I  wish  to  emphasize,  a 
biological  embryological  one,  is  therefore  not  included.  For  the 
ultimate  understanding  of  these  curious  organs,  however,  it 
must.  I  believe,  be  given  due  consideration. 

Let  me  take  as  an  illustration  of  my  thesis  the  gonads — 
ovary  and  testis.  Their  influence  on  growth  and  metabolism  is 
.securely  established  through  long  recognized  and  reliable  evi¬ 
dence,  so  that  no  question  can  be  raised  as  to  their  endocrine 
significance,  as  may  be  done  in  the  case  of  several  structures  and 
organs  frequently  included  in  the  group.  Not  so  securely  estab¬ 
lished.  but  nevertheless  (juite  generally  accepted  is  the  inter¬ 
pretation  that  the  gonads  are  in  fact  “double  organs” — in  which 
the  rei)roduetive,  germ-cell  producing  elements,  are  quite  dis¬ 
tinct,  though  intimately  intermingled  with  a  second  gonadal  con¬ 
stituent,  an  endocrine  gland,  the  so-called  interstitial  gland.  In 
many  (luarters  and  writings  of  distinguished  biologists,  the  inter¬ 
stitial  cells  are  accepted  as  unquestionably  such  specific  gland 
cells.  They  indeed  suggest  gland  cells  in  their  large  size. 
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abundant  cytoplasm,  and  frequent  f^ranules  usually  (at  least) 
demonstrable  as  free  or  masked  lipoid  ;  whenee  the  su^iiestion 
sometimes  made  that  the  active  i)rincii>le  of  the  gonad  is  of  such 
nature. 

Without  (piestioning  for  the  present  the  eorreetness  of  this 
very  general  interpretation  of  these  cells,  it  may  be  ])ointed  out 
that  even  though  it  were  shown  that  they  were  tin*  source  of  the 
sul)stances  that  determined  the  metabolic  effect  of  the  gonad, 
they  would  nevertheless  remain  unexplained. 

Through  the  extended  and  consistent  observations  of  a  num¬ 
ber  of  observers  it  has  been  well  estal)lished  that  the  interstitial 
cells  are  hypertrophied  stroma  cells,  the  charaeteristie  connective 
tissue  cells  of  the  ovary  and  testis  whose  cyto[)lasm  has  become 
greatly  increased  and  within  which  the  distinct  and  character¬ 
istic  granulations  and  lipoid  droplets  above  referred  t(*  have 
usuall.v  become  demonstrable.  These  cytoplasmic  einistituents 
are,  in  many  mammals,  exceedingly  abundant  so  that  the  cell- 
body  ai)pears  as  a  mass  of  such  droplets  when  these  are  })re- 
s«*rved,  and  a  vacuolar  foam-work  when,  as  under  ordinary  teeh- 
ni<pH‘,  the  lipoid  is  dissolved  out.  The  eentrospheie  is  likewise 
a  striking  feature  of  the  interstitial  cell — frecpiently  of  exagg(‘r- 
ated  or  hypertrophied  size.  In  other  mammals  these  cytologic 
features  are  much  less  marked,  particularly  variabh*  being  the 
amount  of  obvious  lipoid  present.  Since,  furthermore,  particu 
larly  in  the  ovary,  a  transformation  of  the  stromal  cells  of  a 
more  typical  fibroblast  type,  to  typical  “interstitial”  cells  is 
continuously  or  periodically  encountered,  and  there  is  also  con¬ 
siderable  evidence  of  a  transformation  in  a  reverse  direction,  it 
will  be  (juite  obvious  that  it  is  frequently  difficult  to  determine 
whether  a  cell  should  be  distinguished  as  an  interstitial  cell. 
This  difficulty  does  not  inhere  to  this  cell  type  distinctiv(‘ly  or 
in  greater  degree  than  in  other  instances  in  which  one  cell  ty|)e 
is  formed  by  ])rogressive  transformation  out  of  anotlier  cell  form, 
lirtanees  might  be  cited  in  the  blood  cell  seri(s  or  elsewhere  in 
which  differentiation  gradually  ]>r(»duees  structural  change.  The 
im])ortance  of  determining  the  fact  of  sneh  charaeteristie  trans¬ 
formation  of  stroma  cell  to  intei*stitial  cell  is  so  ol)vious  that  no 
discussion  of  its  jiertinence  s(‘(‘ms  necessary. 

Less  generally  conceded,  perhaps,  bnt  to  the  writer  ipiite 
as  obvious  would  be  the  imixirtanee  of  ascertaining  the  eondi- 
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tions  determining  the  appearance  of  this  cell  type,  even  though 
it  had  been  shown  that  they  produced  the  substance  or  sub¬ 
stances — hormones  if  you  will — through  which  the  gonads  pro¬ 
duced  their  effect  on  metabolism.  To  simply  state  that  the  “in¬ 
terstitial  cells  constitute  a  gland  of  internal  secretion”  or  that 
“Nature  has  provided  within  the  gonad  an  interstitial  gland  for 
the  production  of  sex  hormones”  is  insufficient,  and  leaves  an 
element  of  mysticism  that  is  unjustified.  It  might  be  stated  that 
the  “function”  of  clouds  is  to  produce  rain,  but  the  present 
day  physicist  would  scarcely  consider  it  an  adequate  explanation 
of  cloud  formation.  Jupiter  Pluvius  along  with  other  mystic 
agencies  no  longer  holds  sway.  Cloxid  formation  is  a  phenom¬ 
enon  of  nature  outside  the  body,  and  wdiile  the  application  is 
confessedly  somewhat  remote,  the  comparison  is  not  unjusti¬ 
fied.  Advance  of  .science  has  progressively  removed  mystical 
agencies  from  dominion  within  the  body  as  well.  Determina¬ 
tion  of  function  can  hardly  take  the  place  of  an  analysis  of 
the  underlying  processes.  Returning  to  the  specific  instance 
of  the  interstitial  cells,  it  may  be  repeated  that  determination 
that  they  produce  sex  hormones  w'ould  not  do  away  with  the 
determination  of  the  conditions  and  causes  underlying  the  trans¬ 
formation  of  stroma  cell  to  interstitial  cell.  It  is,  of  course, 
very  important  to  determine  the  source  as  well  as  the  nature  of 
the  substances  emanating  from  the  gonads,  but  if  such  come 
from  stroma  cells  after  they  have  undergone  the  transformation 
changes  that  make  them  interstitial  cells,  it  would  be  at  least 
probable  that  a  knowledge  of  the  conditions  and  causes  under¬ 
lying  the  change  should  have  significance  from  the  “functional” 
aspect  as  well. 

The  ovary  and  the  testis  express  in  their  structure  growth 
differentiations  along  divergent  lines  in  accordance  with  the  dif¬ 
ferences  between  the  end-products — ova  and  spermatozoa — of 
what  appears  to  be  the  same  embryonic  anlage.  In  the  ovary 
the  growth  of  the  follicle  and  its  fate — maturation  and  rupture 
or  degeneration — are  the  phenomena  of  importance  in  seeking 
the  conditions  determining  the  appearance  of  the  interstitial 
cells.  In  the  development  of  the  follicle  the  growth  of  the  paren¬ 
chyma  (i.  e.,  follicle  cells  and  egg  cells)  is  accompanied  by  a 
growth  or  rearrangement  of  the  stroma  of  increasing  distinct¬ 
ness  to  constitute  the  theca  folliculi.  While  in  smaller  follicles 
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the  distinction  is  usually  not  evident,  in  larger  follicles  in  most 
mammals  the  customary  division  into  a  theca  interna,  cell-rich 
and  vascular,  and  a  theca  externa,  fibrous,  with  fewer  cells,  may 
readily  be  determined.  During  the  growth  of  the  follicle  the 
theca  calls  are  characteristic  stroma  cells,  spindle-shaped  with 
scanty  cytoplasm.  In  the  larger  follicles,  in  the  cat  at  least,  cells 
are  frequently  seen  that  are  taking  on  the  character  of  inter¬ 
stitial  cells,  and  at  maturation  (pig.  Corner)  marked  change  of 
this  nature  in  the  theca  interna  has  been  noted.  It  is  pre-emi 
nently  in  the  collapse  of  follicles  undergoing  atresia  that  the 
theca  interna  cells  enlarge  so  conspicuously  and  become  recogniz¬ 
able  as  interstitial  cells. 

Numerous  investigations  (3)  indicate  the  universality  of  the 
change  in  the  degeneration  of  follicles,  but  it  is  equally  evident 
that  great  variability  characterizes  the  picture  in  different  mam¬ 
mals.  In  the  rabbit  the  ovary  is  a  mass  of  typical  interstitial 
cells,  derived  however  from  the  theca  of  atretic  follicles;  in  other 
forms  so  slight  is  the  change  and  so  obviously  fleeting  the  con¬ 
dition  that  interstitial  cells  are  regarded  as  absent.  They  may 
appear  in  some  mammals  some  time  before  birth  (cat)  or  again 
only  with  the  onset  of  sexual  maturity  (rabbit).  Taxonomic  re¬ 
lationship  has  no  significance  here,  as  may  be  seen  in  comparing 
the  ovary  of  rabbit  and  of  guinea-pig.  The  interstitial  cells 
may  be  bulging  with  lipoid  droplets  (cat)  or  show  no  free  lipoid 
(pig)  and  this  is  apparently  a  characteristic  of  the  species. 

Whether  distinct  as  a  cell  form  or  poorly  defined  to  the 
vanishing  point,  charged  with  or  free  from  lipoid,  formed  early 
or  late,  the  interstitial  cells,  at  least  in  the  vast  majority  of 
instances,  are  developments  from  the  stromal  cells  of  the  theca 
interna  of  follicles  undergoing  the  characteristic  degeneration  of 
atresia.  It  is  clear,  therefore,  that  in  the  altered  stroma-paren¬ 
chyma  relations  attending  the  degeneration  of  egg  cell  and  fol¬ 
licle  cell  in  the  collapse  of  the  follicle  are  to  be  found  the  con¬ 
ditions  determining  the  change.  Three  possibilities  at  once  sug¬ 
gest  themselves:  (a)  the  alteration  in  the  vascular  and  nutritive 
relations  accompanying  the  collapse  of  the  follicle,  (b)  altera¬ 
tion  in  the  nutritive  relations  following  the  cessation  of  follicular 
metabolism,  and  (c)  the  more  or  less  complete  cessation  of  the 
growth  tensions  under  which  the  stroma  had  existed  during  fol¬ 
licular  growth.  As  far  as  I  am  aware,  no  adequate  analysis  has 


L 


KINGSBURY 


95 


been  made.  From  the  quite  evident  interdependence  of  stroma 
(mesenchyme)  and  parenchyma  (epithelium)  in  the  growth  of 
other  organs,  the  writer  inclines  toward  the  last  possibility, 
although  the  vascular  element  in  the  complex,  here  as  elsewhere, 
is  doubtless  an  important  factor. 

If  in  the  ovary  analysis  is  difficult,  in  the  testis  it  is  much 
more  so.  In  the  ovary  the  growth  of  the  follicles  comes  late 
and  furnishes  unitary  pictures;  the  differential  development  of 
the  testis  begins  early,  and  as  a  whole.  There  is  not  only  a 
growth  of  the  complex  of  seminiferous  tubules,  but  a  curious 
intratubular  growth.  Interstitial  cells  presumably  in  all  the 
higher  mammals  appear  early.  There  clearly  prevails  the  same 
specific  differences  as  to  amount  of  lipoid  content  as  in  the  ovary, 
and  certain  variations  as  to  the  amount,  distribution  and  size  of 
interstitial  cells;  but  in  general  the  conditions  seem  strikingl}' 
uniform — like  the  growth  of  the  seminiferous  tubules.  The  in¬ 
terstitial  cells  of  the  testis,  like  those  of  the  ovary,  are  conceded 
to  be  modified  stroma  cells. 

No  attempt  has  been  made  as  far  as  I  know  to  analyze  in 
the  mammalian  testis  the  conditions  underlying  the  appearance 
of  the  interstitial  cells.  There  is  available,  however,  much  cir¬ 
cumstantial  evidence  indicating  that  there  exists  a  reciprocal 
balance,  parenchyma — stroma  interrelationship,  of  such  a  nature 
that  decrease  in  the  seminiferous  tubule  is  attended  by  increase 
in  the  interstitial  cells,  and  vice-versa.  There  are  a  number  of 
well  established  conditions  in  which  this  is  revealed;  (a)  animals 
with  a  markedly  seasonal  breeding  cycle  (mole,  woodchuck) 
show  in  the  post-reproductive  period  a  marked  hypertrophy  of 
the  interstitial  cells  accompanying  a  corresponding  decrease  in 
the  caliber  of  the  seminiferous  tubules  w'ith  a  suspension  of  sper¬ 
matogenesis  ;  (b)  a  number  of  infections,  intoxications  and  other 
depressive  abnormal  conditions  occasion  frequently  a  diminution 
in  the  tubules  with  a  suspension  of  spermatogenesis,  and  a  corre¬ 
sponding  increase  in  the  interstitial  tissue;  (c)  cryptorchidism, 
whether  congenital  or  experimental,  gives  quite  the  same  pic¬ 
ture;  (d)  vasectomy  or  ligation  of  the  ductus  deferens  is  usually 
attended  by  a  cessation  of  spermatogenesis  with  an  attendant 
decrease  in  the  size  of  the  tubule,  and  a  corresponding  increase 
in  the  interstitial  cells.  All  of  these  conditions  are  well  known 
and  the  literature  presenting  the  detailed  observations  need  not 
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be  here  reviewed  (4).  There  is  consistently  found  accompany¬ 
ing  atretic  regressive  change  in  the  seminiferous  tubules  the  in¬ 
terstitial  (stromal)  cell  hypertrophy  which  is  so  strikingly  a 
feature  of  the  ovarian  atresia  folliculi.  In  the  ovary,  however, 
the  localization  is  sharper,  due  to  the  distribution  in  time  and 
space  of  the  oogenetic  processes,  as  the  growth  and  degeneration 
of  the  follicles;  whereas  in  the  mammalian  testis  the  regressive 
effects  above  referred  to  as  an  accompaniment  of  interstitial  cell 
hypertrophy  are  general  and  distributed  uniformly  throughout 
the  complex  of  seminiferous  tubules  in  which  also  all  stages  of 
spermatogenesis  (during  its  activity)  are  in  close  proximity. 

The  analysis  of  testicular  conditions  is  thus  more  difficult, 
the  difficulty  being  increased  by  the  insufficient  knowledge  of  the 
early  growth  and  differentiation  of  the  organ.  In  the  testis  of 
the  tailed  amphibia,  however,  occurs  a  cephalo-caudal  distribu¬ 
tion  of  the  spermatogenetic  proee.sses,  giving  a  sharp  regional 
separation  of  the  stages  of  growth  of  the  tubules  (lobules)  and  of 
their  degeneration  after  departure  of  the  fully  formed  sperma,- 
tozoa.  Accompanying  the  collapse  and  degeneration  of  the 
tubules  (lobules)  as  Humphrey  (5)  and  Champy  (6)  have 
shown,  there  is  a  marked  and  typical  hypertrophy  of  the  stroma 
(connective  tissue)  cells  whereby  they  gain  all  the  character¬ 
istics  of  interstitial  cells.  Different  salamanders  show  different 
degrees  of  collapse,  since  spermatogonial  multiplication  may 
maintain  or  early  restore  the  lobule.  The  stromal  cells,  as  would 
be  expected,  show  correspondingly  different  degrees  of  change. 
The  observations  of  Humphrey  are  important  in  the  analysis  of 
stromal-parenchymal  relation  in  the  gonad  and  the  origin  of  the 
interstitial  cells. 

Of  the  three  possible  factors  suggested  above  as  determin¬ 
ing  the  stroma  cell  hj'pertrophy,  a  choice  is  even  more  difficult 
in  the  testis  than  in  the  ovary.  Humphrey  inclined  to  the  nutri¬ 
tive  alteration  as  responsible.  It  would  seem  that  alteration  of 
growth  tensions  accompanying  the  collapse  of  the  lobule  cannot 
be  excluded. 

It  has  been  emphasized  in  the  preceding  paragraphs  that 
the  primary  problem  in  connection  with  the  so-called  interstitial 
cells  of  the  ovary  and  testis  is  the  ascertainment  of  the  condi¬ 
tions  under  which  the  characteristic  change  of  the  stroma  cell 
takes  place.  The  evidence  briefly  reviewed  indicates  that  an 
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alteration  in  metabolic  or  growth  conditions  underlies  the 
change.  The  transformation  of  stroma  cell  to  interstitial  cell 
seems  to  express  an  altered  parenchyma-stroma  relation,  the 
stromal  hypertrophic  change  accompanying  degeneration,  re¬ 
gression  or  diminution  in  the  parenchyma.  A  number  of  fea¬ 
tures  of  interstitial  cell  structure  (freciuent  presence  of  two 
nuclei,  giant  ceutrospheres,  accumulation  of  lipoid)  suggests 
that  in  these  cells  the  transformation  is  of  a  regressive  nature. 
Put  somewhat  differently,  the  interstitial  cell  seems  to  express  an 
alteration  in  growth  and  metabolic  balance  between  parenchyma 
and  stroma. 

The  other  aspect  of  the  interstitial  cell  problem  may  now  be 
briefly  considered.  Whatever  the  factors  and  conditions  that 
determine  their  appearance,  it  is  entirely  possible  that  they  may 
give  off  to  the  organism  specific  hormonal  substances  which 
would  justify  the  use  of  the  term  “interstitial  gland”  as  applied 
to  these  cells  collectively.  However,  the  evidence,  if  critically 
examined  will,  I  think,  be  found  to  be  inadequate.  Ancel  and 
Bouin,  who  introduced  the  name  of  interstitial  gland,  and  Stei- 
nach,  through  his  experimental  work,  have  largely  determined 
the  very  general  acceptance  of  the  interstitial  cells  as  endocrine 
gland  cells.  They  are  the  only  cells  in  the  gonad  that  look  like 
“gland”  cells;  they  make  their  appearance  early  in  the  groAvth 
of  the  testis,  at  about  the  time  of  the  onset  of  sexual  differentia¬ 
tion,  and  thus  meet  the  requirement  of  internally  secreting  cells. 
Marked  and  intimate  relation  to  the  blood  or  lymph  vascular 
channels  has  been  claimed  for  them.  Because  of  the  frequency 
with  which  lipoid  is  a  marked  constituent  of  cytoplasm,  it  has 
l)een  argued  that  the  active  principle  must  be  lipoidal  or  with 
lipoid  as  an  element  in  its  composition.  Hypertrophy  of  inter¬ 
stitial  cells  following  ligation  of  the  ductus  deferens  has  been 
described  as  accompanied  by  increase  in  endocrine  effect.  Cryp- 
torchid  animals,  in  which  gonads  the  interstitial  cells  are  rela¬ 
tively  very  abundant,  possess  normal  or  even  exaggerated  mating 
instincts.  The  evidence  is  on  no  side  conclusive,  and  when  it  is 
considered  in  connection  with  the  variability  of  the  interstitial 
cells  in  different  mammals  in  distinctness,  cytoplasmic  composi¬ 
tion,  abundance  and  time  of  appearance  in  the  sexual  cycle,  to¬ 
gether  with  the  circumstantial  nature  of  the  evidence  a.ssociating 
interstitial  cell  with  bodily  resi)onse  as  cause  and  effect,  grave 
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doubts  may  be  expressed  as  to  the  correctness  of  the  conclusions 
so  frequently  drawn.  The  following  facts  should  be  appreciated : 
(a)  the  “active  principles”  of  endocrine  organs  exist  in  so 
minute  amounts  in  the  blood  that  they  have  not  in  any  instance 
been  directly  determined  either  there  or  in  the  cells  that  produce 
them.  Epinephrin  perhaps  con.stitutes  an  exception.  Certainly 
in  the  case  of  the  gonads  it  holds  true,  (b)  Minimal  amounts  of 
endocrine  tissue  are  capable  of  producing  full  endocrine  etfeets. 
This  has  been  formulated  as  the  “all-or-nothing”  principle,  (c) 
The  interstitial  cells  are  modified  stroma  cells.  In  no  one  of  the 
ascertained  endocrine  organs  is  the  stroma  suspected  of  deter¬ 
mining  the  endocrine  effect,  except  in  the  gonad.  Hesitancy 
should  be  felt  in  making  them  an  exception.  Much  weight, 
therefore,  attaches  to  the  protest  contained  in  Kohn’s  (7)  recent 
critique  of  the  interstitial  gland  hypothesis  and  to  Steve’s  (8) 
adverse  pronouncement.  Aside  from  the  fact  that  interstitial 
cells  look  like  gland  cells,  failure  to  appreciate  that  the  “indif¬ 
ferent”  cells  composing  the  tubules  of  the  testis  in  the  absence 
of  any  spermatogenetic  process  are  nevertheless  parenchyma  and 
a  possible  source  of  substances  of  endocrine  effect  is  responsible 
for  the  acceptance  of  the  interstitial  gland  interpretation.  As 
long  as  there  is  living,  metabolizing,  parenchyma  it  cannot  be 
excluded  as  a  source  of  the  substances  through  which  the  gonad 
produces  its  bodily  effects.  As  far  as  I  can  ascertain,  in  no  in¬ 
stance  has  a  gonadal  effect  been  demonstrated  in  the  absence  of 
the  parenchyma.  A  priori,  the  specific  growth  processes  of  the 
ovary  and  testis  would  be  thought  of  as  responsible  for  any 
general  bodily  effect  that  they  possess.  Possibly,  though  to  my 
mind  not  probably,  the  interstitial  cells  through  their  metabo¬ 
lism  might  contribute,  but  not  as  interstitial  cells,  since  the 
general  stroma  cell  of  which  they  are  transformations  cannot 
then  be  excluded.  As  I  believe  others  have  appreciated,  there  is 
frequently  over-emphasis  of  the  endocrine  gland  idea,  and  no¬ 
where  is  this  more  evident  than  in  the  gonad. 

A  number  of  recent  workers,  appreciating  the  inadequacy 
of  the  interstitial  gland  and  the  puberty  gland  hypotheses,  have 
turned  to  the  Plato  interpretation  of  the  interstitial  cells  as  con¬ 
tributing  to  the  nutrition  of  the  parenchyma.  The  conditions  in 
the  mammalian  (reptilian  or  avian)  testis  are  complex  and  not 
easily  analyzable.  In  the  ovary,  however,  and  in  the  amphibian 
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testis,  the  evidence  is  adverse.  In  the  tailed  Amphibia,  in  which 
the  progressive  changes  in  the  spermatogenesis  are  regionally 
quite  separate  from  the  regressive  changes,  Humphrey  has  shown 
that  it  is  only  in  associat-ion  with  the  latter,  the  degeneration  of 
the  indifferent  parenchyma  and  the  collapse  of  the  tubule,  that 
interstitial  cells  appear.  His  observations  should  once  and  for 
all  time  obviate  this  alluring  interpretation  of  this  peculiar  cell- 
type. 

The  corpus  luteum,  as  a  growth  of  the  follicular  wall  after 
rupture  and  escape  of  the  egg  cell,  is  a  structure  whose  specific 
bodily  effects  are  apparently  fairly  well  ascertained.  The  best 
evidence  strongly  indicates  that  its  characteristic  cell  type,  the 
lutein  cell,  which  is  presumably  the  source  of  its  active  prin¬ 
ciples,  is  parenchymal  in  origin — a  hyperplasia  of  the  follicular 
epithelial  cell. 

In  the  foregoing  portion  of  this  paper,  I  have  emphasized 
that  in  understanding  bodily  structures  such  as  the  endocrine 
organs  two  aspects  present  themselves  for  consideration,  and  I 
chose  in  illustration  the  problem  of  the  interstitial  cell  of  the 
reproductive  organs.  These  t\vo  aspects — which  should  not  be 
confused — are:  (1)  the  determination  of  the  processes  respon¬ 
sible  for  the  appearance  of  the  organ  or  structure,  and  (2)  what 
may  he  styled  perhaps  its  adaptative  significance  for  the  organ¬ 
ism  as  a  whole,  which  we  term  its  function.  These  two  aspects 
confront  the  biologist  in  his  attempts  to  understand  any  bodily 
structure,  and  are-  particularly  pertinent  in  the  case  of  those 
peculiar  bodily  structures  designated  as  endocrine  organs.  In 
the  ultimate  understanding  of  these,  not  only  the  determination 
of  the  source,  nature  and  effects  (on  bodily  metabolism  and 
growth)  of  specific  substances  formed  as  a  result  of  their  metab¬ 
olism  is  essential,  but  also  the  analysis  of  the  processes  that 
determined  their  existence.  In  the  case  of  certain  obscure 
structures — such  as,  for  example,  the  glomus  eoccygeum,  which 
is  now,  I  believe,  being  dropped  from  the  list  of  endocrine  organs 
because  of  lack  of  evidence,  and  the  more  complex  glomus  caro- 
ticum — the  latter  aspect,  ascertainment  of  the  developmental 
processes  responsible  for  their  existence,  becomes  markedly  im¬ 
portant  if  w^e  are  to  gain  an  adequate  comprehension  of  them. 
It  is  quite  possible  that  they  possess  no  specific  adaptative  sig¬ 
nificance,  or  function. 
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Likewise  in  the  case  of  the  thymus,  that  unique  structure 
whose  endocrine  function  is  still  debated  or  even  doubted,  the 
determination  of  the  processes  that  underly  the  development  is 
of  paramount  importance.  Considered  from  the  point  of  view 
here  stressed,  that  of  the  actual  growth  processes,  it  may  be  de¬ 
scribed  as  an  epithelial  and  then  epitheloid  growth  completely 
transformed  through  invasion  from  the  surrounding  mesen¬ 
chyme  of  cells  of  lymphocytic  character,  which  proliferating 
particularly  in  the  zone  bordering  the  mesenchyme  (connective 
tissue)  produces  the  characteristic  distinction  of  cortex  and 
medulla.  Continued  growth  accompanying  the  “lymphocytic 
reaction”  produced  the  equally  characteristic  lobulation.  The 
structure  produced  differs  fundamentally  from  “lymphoid”  or 
lymphatic  tissue,  from  which  it  should  be  distinguished,  and  to 
Jolly  (9)  we  owe  full  recognition  of  the  significance  of  the  dis¬ 
tinction.  lie  termed  the  thymus,  together  with  certain  other 
similar  structures,  most  notably  the  tonsils,  epithelio-lymphoid 
organs. 

The  epithelial  growth  which  undergoes  the  characteristic 
thymus  transformation  comes  from  a  region  of  peculiar  interest 
to  the  embryologist — and  to  the  endocrinologist  as  well,  since  if 
ftirnishes  thyroid  and  parathyroid  as  well  as  thymus  and  pala¬ 
tine  tonsils — the  embryonic  pharynx.  The  mechanics  of  growth 
underlying  the  transformation  of  the  branchial  to  the  postbran- 
ehial  phase  of  development  are  complicated  and  need  not  be  re¬ 
ferred  to  here.  In  1911  (10)  T  called  attention  to  the  fact  that 
the  epithelial  growth  which  undergoes  thymic  transformation 
may  owe  its  existence  to  its  peculiar  relation  to  the  growth  shift- 
ings  accompanying  the  descent  of  the  heart,  for  which  I  em¬ 
ployed  the  term,  “growth  eddy,”  since  negative  growth  tensions 
were  strongly  indicated  as  present  there.  The  thymus  I  thus 
spoke  of  as  a  non-adaptative  growth  and  called  attention  to  the 
significance  that  the  experimental  work  of  Leo  Loeb  (11)  and 
of  Murphy  (12)  on  the  lymphocyte  reaction  and  the  fate  of 
epithelial  grafts  possessed  for  its  interpretation.  The  growth  is 
not  alone  responsible  for  the  expansion  but  produces  the  remain¬ 
ing  feature  of  thymic  structure,  the  Hassall  or  thymic  corpuscles, 
which  are  clearly  developed  out  of  the  original  epithelium. 
These  peculiar  structures,  I  believe,  may  best  be  thought  of  as 
expressions  of  interior  growth  in  a  confined  space.  The  resem- 
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blance  to  the  epithelial  pearls  from  pathological  epithelial 
growths  is  striking.  Indeed,  their  agreement  with  pearls  exists 
not  only  in  the  concentric  arrangement  of  the  cells  but  also  in 
an  apparent  keratization  which,  curiously  enough,  they  often 
show.  Cystic  corpuscles  are  frequent  and  are  clearly  due  not 
exclusively  to  dissolution  of  the  interior  as  the  corpuscle  in¬ 
creases  in  size. 

Considering  briefly  the  other  side  of  the  thymus  problem, 
it  may  be  said  that,  throughout,  the  structure  of  the  thymus 
gives  no  suggestion  of  a  glandular  significance.  Possibly  toxins 
are  produced  as  Uhlenhuth  (13)  recently  maintained.  It  might 
indeed  be  expected  that  end  products  of  the  gi-owth  metabolism 
would  have  general  bodily  effects  and  that  such  marked  degen¬ 
erations  as  occur  would  produce  toxic  substances.  Possibly, 
again,  the  lymphocytic  reaction,  invasion  and  proliferation  that 
constitutes  such  a  striking  feature  of  thymus  formation,  may  be 
correlated  with  the  existence  of  such  toxic  end  products.  Ham- 
mar  (14)  has  more  recently  sponsored  the  interpretation  that 
the  thymus  has  as  its  function  the  production  of  antitoxins, 
whose  source,  however,  he  traces  not  to  the  lymphocytes  but  to 
the  cytoreticulum  and  the  Has^alUs  corpuscles.  Decision  is  per¬ 
haps  premature,  but  the  writer  still  considers  that  there  is  lack¬ 
ing  conclusive  evidence  of  any  specific  adaptative  significance — 
possibly  excepting  its  hematopoiesis. 

The  dual  aspect  of  the  problem,  which  the  interstitial  cells 
and  the  thymus  presents  to  the  histologist,  exists  also  in  the  case 
of  the  other  structures  of  endocrine  or  suspected  endocrine  sig- 
nificanee.  Thus,  to  take  for  illustration  two  important  organs, 
the  thyroid  and  hypophysis  (pituitary  body),  the  acceptance  of 
thyroxin  (or  any  other  determinable  chemical  compound)  as  the 
active  principle  of  the  thyroid,  and  the  full  determination  of  its 
effect  in  no  wise  explains  the  characteristic  structure  of  the  or¬ 
gan.  Its  peculiar  embryology  and  histology  with  the  presence  of 
the  colloid  remain  to  be  accounted  for.  Similarly,  the  structure, 
position  and  relations  of  the  hypophysis  cannot  be  thus  ex¬ 
plained  no  matter  how  complete  may  be  the  information  as  to 
the  effects  through  active  principles  of  its  metabolism  upon 
bodily  growth,  or  in  other  ways.  It  is  not  to  be  expected  that  all 
endocrinologi.sts  possess  direct  interest  in  what  may  perhaps  be 
termed  the  biological  aspect  of  the  endocrine  organs,  but  that  it 
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exists  should  be  appreciated,  and  in  the  ultimate  analysis  it 
must  be  taken  into  full  account.  It  cannot  be  mere  chance  that 
the  thyroid  and  the  hypophysis  bring  about  the  bodily  effects 
they  do.  Their  physiological  (and  pathological)  activities  must 
be  in  some  way  a  resultant  of  their  origin,  which  has  determined 
what  they  are.  To  accept  as  sufficient  the  apparent  fact  that  the 
body  is  equipped  with  a  system  of  important  organs,  more  or  less 
interrelated,  through  which  the  metabolic  unity  of  the  body  is 
maintained,  is  perhaps  a  necessary  or  wise  temporary  limitation 
of  the  problem  of  endocrinology.  With  this  dictum,  however,  is 
accepted  also  an  element  of  mjstieism,  and  from  mysticism  sci¬ 
ence,  I  take  it,  aims  to  free  itself.  In  certain  instances  an  appre¬ 
ciation  of  the  dual  aspect  of  the  problem  which  the  endocrine 
organs  present  becomes  of  quite  direct  importance  for  the  inter¬ 
pretations  of  the  endocrinologist,  as  I  have  attempted  to  illus¬ 
trate  particularly  in  the  instance  of  the  interstitial  cells.  Cer¬ 
tain  embryological  aspects  of  the  endocrine  problem  I  have 
already  commented  on  (15).  In  a  paper  (16)  not  3'et  printed 
the  developmental  significance  of  the  hj^pophysis  is  touched  on. 
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A  CASE  REPORT  OF  THE  CLINICAL  FINDINGS  AND 

THE  RESULTS  OBTAINED  IN  THE  TREATMENT 
OF  A  SEVERE  CASE  OF  DIABETES  BY 
THE  PROVEN  ENDOCRINE  SUB¬ 
STANCE,  INSULIN 

W.  D.  SANSUM,  M.D. 

From  the  Potter  Metabolic  Clinic,  the  Metabolic  Department  of  the 

Santa  Barbara  Cottage  Hospital,  Santa  Barbara,  California 

Mr.  P.  H.  M.,  San  Francisco,  Calif.,  was  admitted  Dec.  4, 
1923.  He  was  39  years  of  age,  married,  white,  and  a  carpenter 
by  trade ;  weighed  115.2  pounds. 

Complaints.  There  was  severe  diabetes  with  weakness, 
especially  of  the  legs,  of  such  a  marked  degree  that  he  could  not 
walk;  polyphagia  and  loss  of  weight. 

Family  and  mo,rital  history  and  habits  are  essentially  nega¬ 
tive. 

Past  History.  The  patient  had  measles  and  chicken-pox  as 
a  child,  many  colds  and  sore  throats  throughout  his  life,  and  a 
severe  attack  of  influenza  in  1919.  He  believes  that  his  initial 
diabetic  symptoms  began  in  January,  1919,  while  in  Alaska,  but 
they  were  very  mild  in  character  and  no  physician  was  con- 
culted.  He  returned  to  San  Francisco  in  July,  but  did  not  con¬ 
sult  a  physician  until  the  following  October,  when  the  above 
symptoms  were  marked  and  he  had  a  heavy,  drowsy  feeling,  with 
acetone,  diacetic  acid  and  6  per  cent  of  sugar  in  the  urine.  He 
was  given  a  diet  list  and  instructions  to  measure  his  food  in 
tablespoonfuls.  He  continued  to  work  and  the  diabetic  symp¬ 
toms  disappeared,  although  he  does  not  know  whether  he 
remained  continually  free  from  sugar. 

In  December  1920,  the  diabetic  symptoms  again  became 
severe  and  he  consulted  Dr.  Lovell  Langstroth  of  San  Francisco, 
who  sent  him  to  the  University  Hospital.  There  he  was  desugar- 
ized  by  starvation  in  24  hours.  His  diet  was  eventually  built 
up  to  approximately  2000  calories  and  he  was  taught  to  care 
for  his  own  diet  and  test  his  urine. 

On  October  17,  1922,  he  entered  the  Lane  Hospital  of  San 
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Francisco  under  the  care  of  Dr.  Thomas  Addis.  His  condition 
was  then  very  critical.  There  was  a  marked  acidosis  associated 
with  edema.  Three  days  of  absolute  starvation  failed  to  de- 
sugarize  him.  On  October  28th,  he  was  desugarized  and  freed 
from  acetone  and  diacetic  acid  on  a  diet  consisting  of  carbo¬ 
hydrate,  15  gms. ;  protein,  30  gms. ;  and  fat,  40  gms. ;  giving 
540  calories.  He  again  showed  sugar,  27.8  gms.  in  a  24-hour 
specimen,  when  the  diet  was  increased  to  C.  50,  P.  60,  F  70, 
1070  calories.  Eventually,  it  was  found  that  the  maximum  diet 
upon  which  he  could  remain  continuously  “sugar-free”  and  free 
from  acidosis  was  C.  20,  P.  35,  F.  40,  580  calories.  During  his 
47-day  stay  in  the  Lane  Hospital,  although  he  was  kept  continu¬ 
ously  in  bed,  he  lost  in  weight  from  132  lbs.  to  116.5  lbs. 

He  was  then  referred  to  this  clinic  by  Dr.  Addis,  arriving 
here  December  4,  1922.  On  admission,  he  was  free  from  acido¬ 
sis  and  only  a  trace,  0.15%,  of  sugar  was  found  in  the  urine. 
Except  for  his  extreme  weakness  and  the  general  run  dowui 
condition  associated  with  diabetes  of  this  degree  of  severity, 
the  physical  examination  was  essentially  negative.  At  that 
time,  our  insulin  supply  was  very  limited  and  we  were  obliged 
to  apportion  it  as  carefully  as  possible  to  keep  alive  the  many 
severe  diabetic  patients  who  sought  admission  at  that  time.  He 
was  given  a  diet  consisting  of  C.  35,  P.  38,  F.  83,  1039  calories 
and  sufficient  insulin  to  maintain  him  “sugar  free”  on  this  diet. 

The  insulin  used  throughout  the  treatment  of  this  case  was 
that  of  our  own  experimental  manufacture.  It  was  evaluated 
in  grams  of  sugar  metabolizing  power  per  cc.  by  the  rabbit 
method  and  on  carefully  measured  patients.  Sufficient  insulin 
was  given  daily  to  make  up  the  difference  between  the  patient’s 
natural  tolerance  for  sugar-formers  and  those  of  his  diet.  Five- 
eighths  of  the  total  daily  dose  was  given  hypodermically  before 
breakfast  and  three-eighths  before  supper. 

On  December  25th,  we  had  sufficient  insulin  to  increase  his 
diet  to  C.  45,  P.  46,  F.  118,  1426  calories  and  his  tolerance, 
when  estimated  by  diet  plus  insulin,  amounted  to  65  grams  of 
sugar-formers  or  siiflficient  to  carry  a  1000  calorie  diet.  He  had 
lost  in  weight  by  this  time  from  115.2  lbs.  to  111.3  lbs.,  but 
this  loss  in  weight  was  considered  inconsequential  because  his 
edema  had  disappeared  and  was  undoubtedly  due  to  a  loss  of 
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water.  As  our  insulin  supply  increased,  we  were  able  to  add 
to  his  diet. 

On  April  1st,  his  diet  consisted  of  C.  77,  P.  65,  F.  182,  2206 
calories,  with  a  diet  “G”  of  133  and  an  insulin  “G”  of  58, 
making  his  total,  natural  tolerance  75.  His  weight  had  in¬ 
creased  to  126.3  lbs.,  his  strength  had  gradually  returned  and 
he  was  leading  a  fairly  active,  hospital  life. 

On  May  8,  1923,  we  were  further  able  to  increase  his  diet 
to  C.  91,  P.  79,  F.  257,  2993  calories.  His  weight  on  this  date 
was  130.4  lbs.  On  this  adequate  diet,  he  has  steadily  gained  in 
weight  and  strength.  He  has  left  the  hospital  and  is  working 
at  his  trade. 

On  September  22,  1923,  his  diet  consisted  of  C.  95,  P.  92, 
F.  260,  3088  calories.  He  has  gained  in  weight  to  163  lbs.,  a 
gain  52.7  lbs.  over  his  lowest  weight;  his  musculature  is  hard; 
his  natural  tolerance  has  not  materially  increased,  being  still 
in  the  neighborhood  of  75  grams. 

Aside  from  an  occasional  trace  of  sugar  in  the  urine  during 
the  adjustment  of  a  new  lot  of  insulin,  he  has  remained  con¬ 
tinuously  free  from  sugar  and  acidosis  throughout  the  entire 
ten  months  of  treatment.  Since  he  left  the  hospital,  June  21, 
1923,  he  has  managed  his  own  diet  and  administered  his  insulin. 

The  final  step  in  the  treatment  of  this  patient  will  be  a 
reduction  in  the  diet  and  insulin  to  his  individual  maintenance 
requirements.  We  will  advise  him  to  do  this  when  he  reaches 
the  normal  weight  for  his  height  and  age  which  will  be  172  lbs. 

We  have  used  this  case  as  a  typical  illustration  of  the  effi¬ 
cacy  of  a  proven  endocrine  substance  because  in  the  beginning, 
in  other  institutions  than  our  own,  his  case  had  been  carefully 
measured  and  proved  to  be  by  the  older  methods  of  treatment 
necessarily  fatal.  His  progress  is  typical  of  many  other  similar 
cases  that  we  have  had.  The  reader  is  referred  to  the  Journal 
of  Metabolic  Research,  June,  1923,  Vol.  3,  No.  6,  for  a  detailed 
report  of  the  methods  followed  and  the  results  obtained  in  the 
first  one  hundred  cases  in  this  series. 


A  CASE  OF  EUNUCHOIDISM  WITH  RESPONSE  TO 
TESTICULAR  IMPLANTATION* 


CHARLES  E.  NIXON,  M.D.,  PH.D. 

SAN  FRANCISCO 

A  young  man  aged  18  years  was  referred  to  the  Clinic 
because  of  finding,  in  the  course  of  a  life  insurance  examination, 
a  systolic  blood  pressure  of  170  and  an  “  improper  development.  ” 

Ilis  mother  is  very  nervous  and  had  had  a  “nervous  break¬ 
down,”  apparently  a  functional  neurosis,  before  the  patient’s 
birth ;  she  had  had  fainting  attacks,  though  not  recently.  A 
sister,  six  years  older  than  the  patient,  is  subject  to  fainting 
spells  and  sick  headaches.  A  maternal  uncle  practically  never 
shaved. 

The  patient  had  diphtheria  at  the  age  of  9  years  and  red 
measles  at  the  age  of  12.  There  is  nothing  notable  in  his  his¬ 
tory  until  the  age  of  12 ;  at  this  time  he  grew  rapidly  and  states 
that  he  was  6  feet  in  height  when  12  years  old.  At  this  age 
also  he  began  having  “sunstrokes,”  during  which  he  is  uncon¬ 
scious  for  a  few  seconds  to  a  minute;  he  sometimes  feels  dizzy 
for  a  few  minutes  to  an  hour  before  the  attack  but  is  unable 
to  ward  off  the  si)ell  with  ammonia  or  similar  things.  The 
attacks  came  frequently  and  made  it  necessary  for  him  to  be 
out  of  school  three  or  four  weeks  at  a  time;  in  the  past  two 
years  the  attacks  have  not  been  so  numerous.  He  is  quiet  dur¬ 
ing  and  after  the  attack  and  experiences  no  after  effects.  He 
had  “abdominal  cramps”  when  16  years  old  which  lasted  for 
four  months. 

His  voice  began  to  change  at  the  age  of  12  but  is  not  yet 
fully  changed.  At  the  age  of  16  he  gained  rapidly  in  weight, 
increasing  from  150  to  210  pounds  within  three  months.  His 
school  work  was  fair,  being  in  the  second  year  of  high  school 
at  I  the  age  of  16  when  he  had  to  stop  because  of  the  abdominal 
cramps.  He  drinks  6  to  8  glasses  of  water  a  day  and  passes 
a  moderate  amount  of  urine.  In  the  past  five  months  he  has 

*1  am  indolilod  fo  I>r.  I.issor.  Cliipf  of  tho  DucIIpss  Oland  Clinic.  Medical 
Department,  rniversity  of  California,  for  permission  to  use  his  notes  on  this 
ease. 
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had  about  four  formed  stools  a  day.  He  first  shaved  at  16 
years  and  has  shaved  only  six  or  seven  times. 

At  the  time  of  our  examination  the  patient  i)resented  a 
strikinf»  appearanee;  he  was  apathetie,  rather  sluggish  in  his 
mental  and  physical  reactions,  and  showed  little  emotional  activ¬ 
ity  ;  physically  he  was  tall  and  obese  with  a  feminine  configura¬ 
tion.  The  patient  was  189.5  cm.  in  height  with  a  span  of  185 
cm. ;  the  upper  measurement  was  91.5  cm.,  and  the  lower,  98  em. 
Ilis  weight  was  89.5  kg.  There  was  practically  no  hair  on  his 
face ;  the  scalp  had  a  good  growth  of  moderately  fine  hair ;  there 
was  no  hair  on  the  body  or  in  the  axillae;  the  pubic  hair  was 
rather  of  the  feminine  tyi)e  of  distribution,  though  there  were 
a  few  hairs  extending  up  to  the  umbilicus.  The  mammae  were 
somewhat  overdeveloped,  especially  the  left,  and  on  this  side 
there  was  a  mass  in  the  hreast.  The  thyroid  was  palpahle,  soft 
and  tender.  The  pulse  rate  was  80 ;  the  patient  stated  that  it 
was  iisually  108  to  120.  The  blood  pressure  was  unstable,  vary¬ 
ing  from  128/82  to  150/95. 

The  external  genitalia  were  fairly  normal  except  that  the 
right  testicle  and  epididymis  were  smaller  than  normal ;  the 
j»rostatic  and  seminal  vesicle  secretion  obtained  on  massage  con¬ 
tained  large  clumps  of  leucocytes,  occasionally  lecithin,  Init  no 
spermatozoa.  (Report  of  Dr.  M.  B.  Wesson.) 

According  to  the  Binet  test  the  patient  was  of  normal 
mental  age.  The  x-ray  plate  of  the  sella  turcica  showed  no 
definite  abnormality.  The  sugar  tolerance  test  gave  a  normal 
blood  sugar  curve.  Blood  count  and  urine  findings  were  normal. 
The  blood  Wa.ssermann  was  negative.  Basal  metabolism  was 
5.2  per  cent  above  normal. 

The  patient’s  configuration  and  the  history  of  petit  mat 
type  of  attacks  caused  us  to  regard  the  case  as  probably  one  of 
dyspituitarism,  and  he  was  given  anterior  lobe  pituitary 
(Armour) ;  after  being  on  this  for  two  weeks  he  was  given  a 
Stanley  implantation  of  fresh  unextracted  testicular  substance, 
but  continued  taking  the  anterior  lobe  pituitary  (15  grains  a 
day).  Ten  days  after  the  implantation  he  had  lost  1  kg.  in 
weight  and  was  much  less  nervous — for  the  first  time  since  he 
was  5  years  old  he  had  stopped  hiting  his  finger  nails;  his 
appearance  was  much  improved  and  he  showed  more  animation 
and  seemed  more  alei-t.  He  reported  a  mouth  and  again  two 
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months  later,  stating :  “  I  am  feeling  wonderfully  fine,  ”  “  I  have 
not  felt  so  good  in  years.”  Within  two  and  a  half  months  after 
the  implantation  he  had  lost  7  kg.  in  weight  and  had  shaved  four 
times  in  the  last  month  of  this  period,  whereas  he  had  not 
shaved  more  than  seven  or  eight  times  previously ;  he  noted  more 
physical  endurance. 

The  patient  continued  to  lose  weight  and  four  months  after 
the  implantation  had  lost  altogether  10  kg.  At  this  time  the 
pituitary  preparation  was  discontinued  in  order  to  observe  the 
result  of  a  second  testicular  implantation.  A  month  after  this 
second  treatment  he  reported  that  he  was  now  shaving  once  a 
week  and  had  no  more  dizzy  spells.  It  is  now  over  three  months 
since  the  last  implantation  and  during  this  time  he  has  not  had 
any  medicine ;  the  change  in  his  appearance  is  striking — he 
looks  more  alert  and  active  and  decidedly  less  obese  than  at  the 
time  of  beginning  treatment.  He  takes  a  much  more  active 
interest  in  social  and  recreational  affairs  than  formerly  and  says 
he  ‘‘feels  marvelous.”  He  now  occupies  a  responsible  position 
and  is  actively  at  work. 

There  is  little  doubt  but  that  this  remarkable  transforma¬ 
tion  in  appearance  and  feeling  is  due  to  the  testicular  substance. 
It  is  not  felt  that  the  pituitary  tablets  had  any  part  in  the 
improvement,  since  their  discontinuance  produced  no  relapse. 


REPORT  OP  CASES  FROM  THE  ENGELBACH  CLINIC 

WM.  ENGELBACH,  M.D.,  and  ALPHONSE  McMAHON,  M.D. 

St.  Louis 

PITUITARY  HIBERNATION 

Mr.  A.  P.,  aged  thirty-five,  was  referred  to  us  by  Dr.  W.  A. 
Dew,  Belleville,  Ill. 

The  first  observation  was  made  in  May,  1923,  at  which  time 
the  patient  visited  The  Engelbach  Clinic,  complaining  of  the  fol¬ 
lowing  symptoms :  (1)  somnolence;  (2)  insomnia;  (3)  increase 
in  weight;  (4)  fatigability;  (5)  decrease  and  final  total  loss 
of  libido  and  potency;  (6)  excitability;  (7)  edema  of  feet  and 
legs;  (8)  occasional  nycturia;  and  (9)  hyperhidrosis.  The  dura¬ 
tion  of  these  symptoms,  with  the  exception  of  the  increase  in 
weight,  which  has  been  gradually  progressive  for  the  past  twenty 
years,  was  one  year.  At  the  age  of  twenty-three  the  patient 
weighed  160  lbs.,  and  during  the  past  twelve  years  he  has 
increased  in  weight  to  255  lbs.  His  general  health  had  been 
excellent  until  an  attack  of  influenza  two  years  ago,  since  which 
time  he  has  never  fully  regained  strength.  The  other  symptoms 
have  come  on  within  the  last  nine  months.  The  somnolence,  an 
outstanding  symptom,  is  so  marked  that  the  patient  is  unable 
to  perform  his  ordinary  daily  occupations,  falling  asleep  with¬ 
out  difficulty  at  any  time  during  the  day,  frequently  while  driv¬ 
ing  an  automobile.  There  is  insomnia  at  night,  however.  In 
this  time  libido  and  potency  had  shown  a  definite  decrease,  dis¬ 
appearing  completely  five  months  before  this  original  observa¬ 
tion.  Symptoms  pointing  to  possible  renal  involvement,  edema 
of  the  feet  and  legs  and  nocturnal  urination,  have  been  present 
for  several  months,  but  not  to  a  severe  degree. 

Past  history.  There  were  the  usual  childhood  diseases,  but  no 
sequelae.  No  definite  relation  between  childhood  infections  and  the 
gain  in  weight  was  established.  Personal  and  family  history  were 
negative. 

Physical  examination.  The  general  examination  revealed  a  person 
of  distinct  pituitary  makeup,  with  marked  abdominal  and  mons  and 
slight  mammary  adiposity  (Fig.  1).  Evidence  of  subdermal  infiltra¬ 
tion  about  the  wrists  and  ankles,  with  a  trace  of  edema  of  the  ankles, 
supraclavicular  and  posterior  cervical  padding,  and  other  physical 
signs  of  thyroid  deficiency  were  noted.  The  regional  examination  re- 
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vealed  nothing  positive  except  a  moderately  palpable  thyroid,  without 
bruit  or  thrill. 

Laboratory  examination.  The  basal  metabolism  was  plus  23%. 
The  blood-sugar  was  0.100%  (sugar  tolerance  test  was  not  obtainable, 
owing  to  inability  of  the  patient  to  retain  dextrose).  The  adrenalin 
and  pituitrin  reactions  were  negative.  A  twenty-four  hour  speci¬ 
men  of  urine  showed  a  heavy  trace  of  albumin ;  microscopic  examina¬ 
tion  was  negative.  Total  non-protein  nitrogen  of  the  blood  was  39 
mgms.  per  100  cc.  (normal,  25-30  mgms.).  The  phenolsulphonephtha- 
lein  functional  kidney  test  gave  30'/'e  in  two  hours.  The  Wassermann 
test  was  negative.  Erythrocyte  and  leucocyte  counts  were  normal; 
the  differential  was  normal. 

X-ray.  The  sella  turcica  and  thymus  were  normal. 

Diagnosis.  The  case  was  diagnosed  as  (1)  pituitary-thyroid  in¬ 
sufficiency  (pituitary  hibernation) ;  (2)  moderate  renal  insufficiency 
(secondary  to  endocrine  disturbance). 

'  ■  DISCUSSION 

The  diagnosis  of  pituitary-thyroid  insufficiency,  resulting  in 
a  state  of  pituitary  hibernation,  is  based  chiefly  upon  the  history 
and  physical  examination.  The  pituitary  insufficiency  is 
assumed  on  the  basis  of  the  marked  gain  in  weight,  with 
typical  pituitary  distribution  of  the  adiposity,  loss  of  libido 
and  potency,  and  fatigability.  The  thyroid  insufficiency 
based  upon  the  somnolence  and  insomnia,  together  with  the 
physical  signs  of  hypothyroidism — as  subdermal  inflltration, 
supraclavicular  padding,  etc.  (A  similar  case  was  reported  by 
Engelbach  and  Tierney  in  Tice’s  Practice  of  Medicine.)  An 
interesting  point  which  should  be  stressed  is  the  elevation  of  the 
basal  metabolism,  in  spite  of  the  obvious  physical  signs  of 
hypothyroidism.  This  has  been  found  to  be  not  an  infrequent 
accompaniment  of  combined  pituitary-thyroid  deficiency,  ”  in 
many  cases  a  basal  metabolic  rate  of  plus  50  or  60%  being  seen. 
The  rate  alone  is  no  guide  to  treatment,  and  we  find  in  these 
eases  not  only  that  thyroid  therapy  relieves  the  deficiency  as 
manifested  by  an  improvement  in  the  physical  signs,  but  that 
there  is  also  a  decided  decrease  in  the  basal  metabolic  rate. 

•  The  renal  signs  in  this  case  we  have  been  inclined  to 
attribute  to  the  endocrine  dysfunction.  The  urine,  while  show¬ 
ing  a  heavy  trace  of  albumin,  revealed  no  abnormal  microscopic 
findings.  There  was  a  slight  retention  of  blood  nitrogen,  together 
with  decrease  in  the  “phthalein”  output.  The  blood  pressure 
was  moderately  elevated,  systolic  148,  diastolic  108  (hardly  suffi¬ 
cient  to  indicate  the  presence  of  true  interstitial  nephritis). 

Treatment.  It  has  been  found  that  the  cases  of  true  pitu¬ 
itary  hibernation  or  pituitary-thyroid  deficiency  respond  rapidly 
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to  combined  therapy,  consisting  of  pituitary  and  thyroid  sub¬ 
stances;  whereas  these  cases  react  only  partially  to  thj^roid  or 
pituitary  treatment  when  these  substances  are  given  alone  or  one 
at  a  time.  In  this  patient  pituitary  and  thyroid  substances  were 
exhibited  by  the’ following  method:  (1)  thyroid  gland,  I/2  grain 
three  times  a  day,  gradually  increased  to  tolerance;  (2)  pitu¬ 
itary  substance,  gr.  15  to  20  four  times  a  day  (after  meals  and 
at  bedtime) ;  (3)  pituitrin  0,  m.  15  hypodermically  daily,  in¬ 
creased  m.  1  each  dose  to  the  intestinal  reaction;  this  patient 
was  unable  to  take  more  than  m.  15  of  pituitrin  0  a  day;  (4) 
antuitrin,  1  to  2  ec.  hypodermically  daily. 


Fig.  1.  Case  of  pituitary  bibernation. 

The  second  observation  was  made  in  September,  1923.  The 
patient  had  remained  under  treatment  for  a  period  of  three 
months  and  came  in  showing  marked  improvement  in  all  symp¬ 
toms.  The  original  symptoms  complained  of,  somnolence,  insom¬ 
nia,  fatigability,  loss  of  libido  and  potency,  etc.,  had  disap¬ 
peared,  so  that  he  was  able  to  remain  at  his  w'ork,  with  no  evi¬ 
dence  of  somnolence  and  with  normal  sleep  at  night.  Libido 
and  potency  had  both  returned,  with  manifest  improvement  in 
strength  and  general  capacity.  There  was  a  loss  of  30  lbs,  in 
weight,  together  with  disappearance  of  the  urinary  findings  and 
edema  of  the  feet  and  legs.  At  the  present  time  he  is  taking 
1  cc.  of  antuitrin  daily,  m.  15  of  Pituitrin  (0)  daily,  and  gr.  2  of 
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thyroid  three  times  a  day.  The  basal  metabolic  rate  at  this 
examination  was  found  to  be  plus  2.9%,  demonstrating,  as  men¬ 
tioned  above,  reduction  of  the  basal  metabolic  i*ate  under  thyroid 
therapy. 

Fig.  1  is  inserted  to  show  the  physical  type  which  is  found 
constantly  associated  with  the  clinical  picture  of  pituitary 
hibernation.  In  this  particular  case  the  loss  of  30  lbs.  in  weight 
has  not  produced  a  change  in  the  appearance  sufficiently  marked 
to  warrant  showing  comparison  plates.  The  clinical  response, 
however,  is  definite.  The  eircumfei*enee  measurements  to  show 
important  changes  are  as  follows : 

May  31,  1923 

Neck,  at  thyroid  cartilage .  19  in.  (  48.3  cm.) 

Insertion  of  deitoid .  16  In.  (  40.5  cm.) 

Thorax,  at  second  rib .  49^  in.  (126  cm.) 

At  ensiform .  50^  in.  (128.5  cm.) 

Abdomen,  at  umbiiicus .  55^  In.  (140.5  cm.) 

At  symphysis .  53  In.  (134.7  cm.) 

CONCLUSIONS 

We  have  found  the  best  results  obtained  in  this  type  of  case 
from  intensive  endocrine  therapy  as  outlined  above,  combined 
pituitary  and  thyroid.  We  would  stress  again  the  reduction  in 
the  basal  metabolic  rate  under  thyroid  therapy  in  these  cases 
which  show  manifest  physical  signs  of  hypothyroidism. 

EUNUCHOIDISM  WITH  HYPOTHYROIDISM 

]yiiss  M.  H.,  aged  twenty-seven,  was  referred  to  us  by  Dr. 
S.  B.  Westlake,  St.  Louis. 

This  patient  entered  The  Engelbach  Clinic  with  the  follow¬ 
ing  complaints:  (1)  fatigability;  (2)  frontal  and  temporal 
headaches;  (3)  pain  in  the  interscapular  region  and  about  the 
thorax;  and  (4)  irregular  menses.  The  duration  of  the  com¬ 
plaint  w’as  about  five  months,  with  the  exception  of  the  irregular 
menses,  which  have  been  present  since  onset  of  the  periods  at 
fifteen.  The  flov'  was  always  moderate,  lasting  six  to  seven 
days,  end  never  painful.  The  patient  had  no  more  than  three 
consecutive  periods  at  any  time,  and  a  history  of  amenorrhea 
of  a  duration  of  one  to  three  months.  Five  months  before 
entrance  to  the  Clinic  there  was  a  menstrual  period  of  nine 
weeks’  duration,  with  moderately  severe  constitutional  effects, 
malaise,  weakness,  loss  of  weight,  etc.  Following  this  the  fatiga¬ 
bility  persisted,  with  the  appearance  in  the  last  six  weeks  of 
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frontal  and  temporal  headaches,  coming  on  usually  late  in  the 
afternoon,  not  relieved  by  correction  of  errors  of  refraction. 
With  this  in  the  past  six  weeks  she  has  also  complained  of  pain 
in  the  interscapular  region  and  thorax,  without  other  localizing 
symptoms.  The  last  period  occurred  two  months  previous  to 
entrance,  was  fourteen  days  in  duration,  moderate  in  amount, 
and  not  painful. 

Past  history.  The  general  health  was  always  excellent,  aside 
from  a  history  of  recurrent  attacks  of  tonsillitis.  Growth  in  height 
was  very  rapid  between  the  ages  of  twelve  and  fourteen.  The  patient 
was  at  that  time  taller  than  most  children  of  the  same  age.  Personal 
history  was  negative.  Family  history.  Father  had  hemiplegia  at  this 
time.  There  was  no  positive  history  of  other  constitutional  disturb¬ 
ances.  There  was  a  tendency  to  general  increase  in  stature  in  the 
entire  family. 

Physical  examination.  The  general  examination  revealed  a  female 
5  ft.  5%  in.  in  height,  weighing  118%  lbs.  (normal  weight  for  height 
and  age,  135  lbs.).  The  measurements  were  decidedly  eunuchoid, 
showing  preponderance  of  the  span  over  the  height:  upper  (from 
symphysis  to  vertex),  30%  in.  (78  cm.);  lower  (symphysis  to  soles 
of  feet),  35  in.  (88.7  cm.);  span,  69  in.  (175.5  cm.).  The  regional 
examination  revealed  nothing  positive.  The  systolic  blood  pressure 
was  100,  the  diastolic  70. 

Laboratory  examinations.  Basal  metabolism  was  minus  23%. 
Adrenalin  and  pituitrin  reactions  were  negative.  The  blood  was  nor¬ 
mal  throughout,  including  Wassermann.  The  total  non-protein  nitro¬ 
gen  of  the  blood  was  20.5  mgms.  The  functional  kidney  test,  phenol- 
sulphonephthalein,  gave  60%  in  two  hours.  The  urine  showed  a 
moderate  trace  of  albumin,  but  was  otherwise  negative. 

X-ray.  Stereoscopic  radiograms  of  the  chest  were  negative. 

Diagnosis.  The  case  was  diagnosed  as  a  pluriglandular  syndrome 
(eunuchoidism  and  hypothyroidism). 

DISCUSSION 

The  diagnosis  of  eunuchoidism  in  this  case  is  based  upon 
the  physical  signs  of  the  eunuchoid  type,  together  with  the 
history  of  menstrual  disturbances  indicating  ovarian  deficiency. 
Other  significant  points  are  the  history  of  continued  under¬ 
weight,  fatigability,  general  decrease  in  capacity,  and  local  pains 
in  the  head  and  chest  for  which  we  were  unable  to  find  any  other 
etiological  factor.  The  basal  metabolism  of  minus  23%  estab¬ 
lishes  the  thyroid  deficiency  in  this  case,  although  the  physical 
signs  of  hypothyroidism  were  not  in  evidence. 

Treaimen't.  The  indications  in  this  case  were  for  substitu¬ 
tion  of  ovarian  and  thyroid  substances,  the  patient  receiving 
thyroid  gland,  gr.  i/^,  three  times  a  day  (gradually  increased  to 
gr.  ly^,  three  times  a  day),  ovarian  substance,  gr.  10,  four  times 
a  day  (after  meals  and  at  bedtime),  and  ovarian  substance,  1  cc.. 
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hy[>0(lermically  daily  for  one  month,  and  2  cc.  daily  for  seven 
months.  Within  a  month  after  institution  of  treatment  there 
was  a  slight  gain  in  weight,  together  with  a  general  increase  in 
physical  capacity.  The  headaches  improved  and  disappeared 
completely  within  a  short  time,  with  no  return  to  this  date.  The 
pain  in  the  chest  likewise  disappeared.  There  was,  however,  no 
change  in  the  menstrual  function.  From  the  time  of  institution 
of  treatment  to  August  of  1922,  at  which  time  all  medication 
was  discontinued,  the  patient  gained  14  lbs.  in  weight.  Treat¬ 
ment,  consisting  of  ovarian  substance,  without  thyroid,  was 
resumed  in  January  of  1923.  In  the  interval  there  had  been  a 
loss  of  weight  of  7  lbs.  and  a  return  of  the  fatigability.  The 
headaches  were  absent.  The  basal  metabolic  rate  was  found  to 
be  plus  0.5%.  There  had  been,  however,  no  marked  change  in 
the  menstrual  periods,  except  in  the  duration,  which  had 
decreased  from  seven  to  five  days.  The  irregularity  had  not 
changed.  The  patient  had  not  had  in  this  time  more  than  two 
consecutive  periods.  Medication  was  continued  until  March  of 
1923,  with  a  gain  in  weight  of  about  7  lbs.  and  complete  disap¬ 
pearance  of  fatigability.  The  last  observation,  in  September  of 
this  year,  revealed  the  patient  in  excellent  physical  condition, 
with  the  exception  of  slight  evidence  of  fatigability.  The  weight 
has  remained  constant  through  the  summer,  and  there  has  been 
no  return  of  other  symptoms. 

REMARKS 

The  point  to  be  particularly  stressed  in  this  case  is  the  gen¬ 
eral  improvement  of  the  constitutional  symptoms  under  ovarian 
substitution.  In  this  case  the  thyroid  element  was  not  marked, 
although  the  patient  showed  an  original  basal  metabolic  rate  of 
minus  23%.  This,  as  mentioned  above,  did  not  correspond  with 
the  clinical  or  physical  observations.  We  do  not  feel  that  the 
improvement  was  solely  due  to  the  thyroid,  as  might  be  claimed, 
for  many  cases  of  this  type  have  been  observed  in  which  the 
basal  metabolic  rate  has  been  normal  and  the  ovarian  substance 
has  been  the  only  therapy  instituted,  cases  in  which  the  response 
has  been  even  more  marked  than  in  the  above  case.  The  failure 
of  the  periods  to  return  to  normal  can  be  entirely  accounted  for, 
on  the  basis  of  failure  of  the  gonads  to  be  stimulated  to  com¬ 
plete  function  by  the  ovarian  thex'apy. 


Editorial 


THE  EMERGENCY  FUNCTION  OF  THE  ADRENAL 
ilEDULLA 

Following  the  classical  work  of  Oliver  and  Schafer  on 
adrenal  extract  (1896)  the  efforts  of  physiologists  for  years  were 
widely  directed  to  attempts  to  explain  adrenal  function  on  the 
basis  of  adrenalin  pharmacology.  Since  adrenal  deficiency  leads 
to  low  blood  pressure  and  adrenalin  administered  by  vein  may 
result  in  striking  increase  in  pressure,  the  theorj'  that  secreted 
adrenalin  plays  a  major  role  in  maintaining  cardiovascular 
tonus  seemed  highly  plausible  and  was  widely  accepted. 

A  critical  consideration  of  the  evidence  accrued — especially 
that  of  the  past  fifteen  years — seems  to  have  rendered  the  “tonus 
theory”  quite  untenable.  Furthermore,  none  of  the  pharmaco¬ 
logical  reactions  other  than  cardiovascular  seems  to  furnish  a 
satisfactory  basis  for  the  explanation  of  adrenal  function.  Espe¬ 
cially  significant  is  Stewart  and  Rogoff’s  observation  that  many 
animals  survive  in  good  health  the  removal  of  one  adrenal  and 
denervation  of  the  other,  operations  which  reduce  the  discharge 
of  adrenalin  below  detectable  limits.  In  view  of  the  difficulties 
in  applying  pharmacological  data  some  endocrinologists  have 
gone  to  the  extreme  of  suggesting  that  adrenalin  plajT?  no  physi¬ 
ological  role  whatever,  hut  represents  merely  an  intermediate 
product  elaborated  as  a  step  in  some  “detoxication”  process, 
just  as  urea  is  elaborated  in  the  liver. 

A  conception,  however,  that  serves  to  harmonize  many 
data  was  put  forward  by  Cannon  more  than  a  decade  ago.  This 
is  the  well-known  “emergency  theory.”  The  theory  initially 
was  unusually  well  fortified  by  a  priori  considerations.  The 
adrenal  glands  were  known  to  receive  sympathetic  fibers,  stimu¬ 
lation  of  which  results  in  augmented  adrenalin  discharge.  The 
sympathetic  system  in  general  was  known  to  be  markedly  excited 
under  conditions  of  emotional  stress,  pain  and  asphyxia,  condi¬ 
tions  characteristic  of  periods  of  emergency.  The  injection  of 
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adrenalin  into  the  blood  stream  was  known  to  result  in  numerous 
reactions  of  obvious  adaptive  value  in  meeting  emergencies.  It 
would  seem  that  the  only  way  the  theory  could  be  greatly 
jeopardized  W'ould  be  to  prove  that  the  sympathetic  fibers  to  the 
adrenal  glands  are  anomalous  structures  that  do  not  share  in 
the  activities  of  the  rest  of  the  sympathetic  system.  No  con¬ 
vincing  evidence  that  this  is  the  case  has  ever  been  offered. 

Plausible  as  the  theory  was,  however,  the  task  devolved  upon 
its  proponents  of  offering  final  positive  proof  of  its  correctness. 
This  Cannon  and  his  collaborators  essayed  to  do  by  means  of  a 
crucial  experiment.  Through  a  flexible  catheter  introduced 
under  local  anesthesia  into  the  femoral  vein,  blood  was  with¬ 
drawn  from  the  vena  cava  anterior  to  the  mouths  of  the  lumbo- 
adrenal  veins.  Thus  caval  blood  enriched  by  adrenalin  from  the 
glands  could  be  secured.  Cats  were  subjected  to  emotional 
excitation,  to  strong  sensory  stimulation,  and  to  asphyxia.  Blood 
secured  during  these  conditions  was  compared  with  control  blood 
taken  prior  to  excitation.  Assays  by  the  well-known  intestine 
method  showed  marked  augmentation  of  adrenalin  content  dur¬ 
ing  excitation.  So  clean  cut  and  definite  were  the  results  that 
they  seemed  satisfactorily  to  establish  the  theory. 

Stewart  and  his  collaborators  repeated  the  experiments, 
however,  and  obtained  equivocal  or  negative  results.  These 
seem,  curiously  enough,  to  have  been  widely  accepted  as  “dis¬ 
proving  the  emergency  theory.”  Obviously  they  had  and  could 
have  no  such  significance,  but  they  did  effectively  challenge  the 
adequacy  of  Cannon’s  method  as  a  crucial  experiment.  Never¬ 
theless,  the  method  was  well  conceived  and  is,  in  the  opinion  of 
the  writer,  one  of  the  best  proposed  for  the  study  of  the  problem 
in  question.  It  is,  however,  a  method  dependent  upon  only  par¬ 
tially  controlled  “sampling”  and  the  results  obtained  should 
be  treated  statistically  to  permit  convincing  deductions. 

The  modern  conventional  statistical  methods  of  reaching 
reliable  conclusions  in  the  face  of  uncontrolled  variables  have 
been  almost  entirely  neglected,  however,  ndt  only  in  the  investi¬ 
gations  in  question  but  in  subsequent  studies  of  the  problem  in 
Cannon’s  and  other  laboratories.  Judging  by  his  personal 
observations,  there  is  little  doubt  in  the  mind  of  the  writer  that 
a  high  degree  of  correlation  could  readily  be  established  between. 
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say,  sensory  stimulation  and  augmented  adrenalin  content  of 
catheter  specimens  of  caval  blood. 

After  disposing  of  the  foregoing  observations  to  their  satis¬ 
faction  Stewart  and  Rogoff  essayed  in  their  turn  to  find  a  crucial 
method  of  studying  the  factors  conditioning  adrenal  discharge. 
They  adopted  the  “cava  pocket”  method.  In  this  method  blood 
from  the  adrenal  veins  is  collected  in  an  isolated  venous  pocket 
and  subsequently  assayed  for  adrenalin  by  use  of  intestinal  seg¬ 
ments.  Its  sponsors  have  insistently  maintained  that  this  is  the 
best  procedure  available,  despite  the  fact  that  it  involves  deep 
anesthesia  and  much  trauma,  which  would  seem  to  be  important 
vitiating  factors.  But  experience  has  shown  that  the  method  is 
capable  of  yielding  significant  data  if  subsequent  adrenal  stimula¬ 
tion  is  sufficiently  marked.  Using  this  technic  Stewart  and 
Rogoff  have  secured  many  negative  results  which  have  been 
adduced  as  controverting  the  positive  findings  in  numerous  inves¬ 
tigations  based  on  other  methods,  findings  that  in  general  sup¬ 
port  the  “emergency  theory.”  Despite  the  dialectic  virtuosity 
with  which  they  have  been  presented,  however,  negative  results 
with  the  “cava  pocket”  are  merely  negative  results  and  are 
valid  only  insofar  as  the  method  can  be  proved  to  be  irreproach¬ 
able. 

Space  is  not  available  to  review  the  extensive  body  of  evi¬ 
dence  supporting  the  “emergency  theory”  further  than  to  call 
attention  to  an  elaborate  piece  of  work  recently  reported  by 
Kodama  from  the  Tohoku  University  in  Japan.*  This  investi¬ 
gator  adopted  the  Stewart  and  Rogoff  method  in  its  entirety 
and  studied  the  reflex  effect  of  sensory  stimulation  on  the 
adrenals  in  rabbits,  cats  and  dogs.  The  results  in  the  latter  two 
animals  afford  the  chief  subject  matter  of  the  report  cited.  The 
data  appear  to  be  consistent  among  themselves  and  so  definite 
as  to  leave  no  doubt  of  their  validity.  In  thirty  cats  and  dogs 
the  output  of  adrenalin  per  minute  was  notably  increased— often 
more  than  one  hundred  per  cent — after  stimulation  of  the  cen¬ 
tral  end  of  a  cut  nerve — usually  the  median.  In  only  ten  cases 
were  ambiguous  or  negative  results  secured. 

The  controversy  now  would  seem  to  be  shifted  from  one  as 
to  methods  to  one  of  results  in  the  use  of  a  given  method.  The 

•  Kodama,  S.:  Effect  of  stimulation  of  the  sensory  nerves  upon  the 
rate  of  liberation  of  epinephrine  from  the  suprarenal  glands.  Tohoku  J. 
Exper.  Med.  (Sendai).  1923,  4.  166-242. 
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only  suggestion  offered  by  Kodama  as  to  why  Stewart  and  Rogoff 
failed  to  get  positive  results  is  that  they  used  relatively  too  long 
periods  in  collecting  the  blood  for  assay. 

In  conclusion,  the  hope  may  be  expx*essed  that  the  contro¬ 
versy  will  be  speedily  terminated,  as  in  all  probability  it  readily 
can  be,  by  supplementing  existing  data  to  whatever  extent  is 
necessary  and  subjecting  these  to  rigid  statistical  analysis.  Valid 
conclusions  can  thus  be  reached  without  accomplishing  the  very 
difficult  feat  of  devising  and  carrying  out  an  irreproachable 
crucial  experiment. — R.  G.  H. 


IMPORTANT  RECENT  EXPERIMENTS  ON  THE  HOR¬ 
MONE  OF  THE  ANTERIOR  HYPOPHYSIS 

Ever  since  Pierre  jMarie  astonished  the  medical  profession 
by  linking  a  peculiar  osseous  disturbance,  acromegaly,  with  dis¬ 
ease  of  the  pituitary  bodj',  investigators  the  world  over  have 
directed  researches  in  an  effort  to  elucidate  the  functions  of  this 
interesting  incretory  gland.  Its  bilobar  constitution  materially 
complicated  the  problems  that  presented  themselves.  Consider¬ 
able  discussion  ensued  between  internists,  neurologists  and 
neurosurgeons,  between  physiologists,  anatomists  and  patholo¬ 
gists,  as  to  what  functions  the  anterior  lobe  controlled  or  influ¬ 
enced,  as  distinguished  from  the  jiars  intermedia  and  posterior 
constituent.  In  1901,  Froelich  described  a  syndrome,  dystrophia 
adiposogenitalis,  which  he  associated  with  an  abnormal  function 
of  the  pituitary  gland.  Cushing  and  others  reproduced  this 
clinical  picture  in  dogs  by  partial  hypophy.sectomy.  The  Levi- 
Lorain  type  of  infantilism  was  soon  ascribed  to  insufficient  secre¬ 
tion  of  the  anterior  lobe.  A  rather  common  and  characteristic 
“girdle  obesity”  was  supposed  to  be  dependent  on  posterior  lobe 
deficiency.  Classification  of  types  of  pituitary  diseases  were 
then  made,  probably  the  most  elaborate  being  that  of  Engelbach 
and  Tierney,  where  an  earnest  effort  was  made  to  assign  special 
functions  to  the  different  portions  of  the  hypophysis.  In  a  broad 
way  their  views  might  be  summarized,  as  considering  the  osseoxis 
abnormalities  and  secondary  disturbances  of  gonad  function 
(development  of  genitalia,  secondary  sex  characters  and  men¬ 
strual  function)  eonseciuent  to  almormal  anterior  lobe  secretion. 
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whereas  the  metabolic  peculiarities  (obesity,  polyuria,  glyco¬ 
suria,  etc.)  are  consequent  to  posterior  lobe  disease. 

When  a  powerful  smooth  muscle  stimulant  was  isolated 
from  the  posterior  lobe  (pituitrin — also  known  by  other  names), 
of  great  clinical  value  in  obstetrics,  in  shock,  etc.,  and  when  fur¬ 
thermore  this  substance  was  found  to  reduce  the  thirst  and 
polyuria  of  diabetes  insipidus  in  a  remarkably  specific  manner, 
the  latter  syndrome  became  a.ssociated  in  many  minds  with 
disease  of  the  pars  intermedia  and  posterior  lobe.  But  when 
Camus  and  Roussy,  and  Bailey  and  Bremer  were  able  to  repro¬ 
duce  diabetes  insipidus  and  even  dystrophy  adiposogenitalis  in 
dogs  by  producing  lesions  in  the  hypothalamus,  more  particu¬ 
larly  the  tuber  cinereum,  without  any  injury  to  the  hypophysis, 
the  whole  subject  of  pituitary  responsibility  in  these  conditions 
had  to  be  reconsidered. 

In  view  of  this  confusion,  it  was  all  the  more  welcome  that 
P.  E.  Smith’s  ingenious  hypophysectomies  in  tadpoles  resulted 
in  such  reliable  and  clean  cut  evidence.  Fortunately  in  the  tad- 
Dole  the  hypophysis  is  so  situated  that  its  removal  or  destruction 
could  not  possibly  result  in  any  direct  injury  to  the  hypo¬ 
thalamic  area.  These  tadpoles  did  not  metamorphose,  because 
their  thyroids  could  not  develop  normally  in  the  absence  of  the 
hypophj’sis;  they  remained  albinos,  they  grew  slowly,  and  they 
became  obese. 

In  the  anatomical  laboratories  of  the  University  of  Califor¬ 
nia,  Evans  has  recently  prepared  extracts  from  the  several  lobes 
of  the  beef  hypophysis.  These  extracts,  freshly  prepared  and 
almost  protein  free,  were  administered  intraperitoneally  by 
Smith  to  his  hypophysectomized  tadpoles.  This  specific  therapy 
entirely  corrected  the  abnormalities  alhided  to  above.  The 
growth-controlling  principle,  and  the  hormone  influencing  the 
normal  development  of  the  thyroid,  interrenal  bodies  and  prob¬ 
ably  the  gonads,  was  confined  to  the  anterior  lobe.  The  hormone 
correcting  pigmentary  upset  was  present  in  all  three  lobes,  as 
was  the  principle  which  reduced  the  enlarged  fat  organ. 

Those  clinicians  who  have  been  convinced  of  an  obesity  of 
pituitary  origin,  difficult  to  reduce  by  diet  or  by  the  organ 
extracts  at  present  available,  will  be  especially  interested  to  note 
that  Smith  was  unable  to  reduce  the  large  fat  organ  of  his 
hypophysectomized  tadpoles  by  either  starvation  or  thyroid  feed- 
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ing,  but  obtained  complete  specific  response  by  intraperitoneal 
injection  of  the  fresh  pituitary  extract  just  mentioned. 

The  climax  to  these  carefully  controlled  and  conclusive 
experiments  came  in  the  announcement  by  Evans  and  eo-worker« 
of  unmistakable  production  of  gigantism  in  rats  by  pi’olonged 
injection  of  anterior  lobe  substance.  Thus  finally  we  have  the 
long  awaited  experimental  proof  that  gigantism  and  acromegaly 
are  due  to  an  exces.sive  secretion  of  the  glandular  portion  of  the 
hypophysis. 

If  this  anterior  lobe  substance,  when  available,  duplicates 
these  remarkable  results  when  tried  in  human  beings,  if  it  will 
stimulate  skeletal  growdh  in  subjects  of  Lorain  and  Froehlich 
infantilism,  produce  normal  development  of  genitalia  and 
secondary  sex  characters,  restore  menstruation  in  post-adolescent 
amenorrhoea,  and  reduce  girdle  obesity,  then  there  will  have 
come  to  pass  another  epochal  achievement  in  medical  thera¬ 
peutics,  of  the  same  brilliance  as  the  discovery  of  insulin. 

H.  L. 
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Probably  the  most  wondrous,  consistent  and  convincing 
example  of  successful  gland  therapy  is  the  veritable  transforma¬ 
tion  produced  in  a  patient  suffering  from  outspoken  myxedema 
by  the  administration  of  thyroid  extract.  If  one  seeks  out  the 
photographs  of  such  an  individual  for  a  period  of  years  prior 
to  the  establishment  of  the  diagnosis,  one  will  be  able  to  discern 
the  gradual  deviations  in  features  and  body  contours  that  mark 
the  slow,  insidious  development  of  this  malady.  Non-surgical 
myxedema  does  not  spring  forth  overnight,  nor  in  a  week,  nor 
during  a  few  months.  Ordinarily  it  is  a  process  of  years.  Thyroid 
extract  is  our  most  potent  and  reliable  gland  extract  at  present. 
This  is  generally  conceded.  Does  its  exhibition  to  a  patient  with 
pronounced  myxedema  cause  immediate  disappearance  of  signs 
and  symptoms?  Most  certainly  not.  Ordinarily  in  a  course  of 
a  week  or  two  increased  warmth  is  noticed  by  the  patient,  then 
gradually  increased  strength,  more  alertness,  less  lethargy.  The 
metabolic  rate  is  gradually  elevated.  Hair  begins  to  grow  after 
a  few  weeks,  the  excess  fat  slowly  disappears,  and  many  other 
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evidences  of  a  return  to  thyroid  normality  appear  from  week  to 
week.  But  the  final  consummation  of  a  transformed  individual, 
physically,  mentally  and  emotionally,  is  not  achieved  for  at  least 
six  months.  The  dose  of  thyroid  extract  or  thyroxin  is  then 
finally  determined  which  will  preserve  this  restored  individual 
in  thyroid  equilibrium — and  let  it  be  remembered,  this  dosage 
with  occasional  increase  or  decrease  is  thereafter  administered 
for  life.  The  patient’s  own  thyroid  is  rarely  restored  to  normal 
function,  but  the  difference  between  the  amount  of  secretion  it 
can  manufacture  and  the  amount  necessary  to  maintain  normal 
function  is  fed  to  him  in  tablets  or  in  capsules  for  many,  many 
years.  Acromegaly  does  not  pop  out  in  a  few  weeks;  its  devel¬ 
opment  can  be  traced  from  previous  photographs  often  over  a 
span  of  five  to  ten  years.  Girdle  obesity  and  menstrual  irregu¬ 
larity  culminating  in  amenorrhea  do  not  appear  quickly.  A 
Froehlich’s  syndrome  or  Lorain  infantilism  does  not  present  its 
text  book  picture  inside  of  several  years,  nor  does  an  Addison’s 
disease. 

Almost  all  pronounced,  outspoken  incretory  disorders 
develop  slowly,  with  the  single  occasional  exception  of  a  sudden 
fulminating  attack  of  Grave’s  disease  following  shock.  It  should 
not  be  expected  that  specific  gland  administration  will  correct 
these  abnormalities  overnight.  The  unfortunately  too  common 
practice  of  prescribing  a  two  weeks’  supply  of  gland  tablets  or 
capsules,  and  expecting  positive  achievements  within  such  very 
brief  period,  is  quite  absurd.  It  is  beside  the  point  that  the 
adrenal,  ovarian,  pituitary  and  testicular  products  at  present 
available  are  far  from  perfect  in  standardization  or  potency. 
Nothing  can  be  expected  from  their  haphazard  administration, 
usually  in  inadequate  dosage  over  a  few  weeks  time.  Not  even 
thyroid  extract  will  prove  efficacious  under  such  conditions. 

Patience  in  organotherapy  is  absolutely  essential.  Many 
months  of  careful  trial  are  necessary  before  failure  must  be 
admitted,  and  if  beneficial  results  have  been  obtained,  therapy 
must  be  long  continued.  Gland  therapy  for  marked  gland 
deficiency  is  rarely  a  cure.  This  is  again  perfectly  illustrated 
by  insulin.  It  is  supplementary  therapy,  supplementing  from  the 
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outside  artificially  prepared  hormone,  to  add  to  the  deficient 
hormone  prepared  inside  the  patient.  The  casual  prescription  of 
a  dozen  or  two  gland  tablets  of  whatever  kind  and  for  whatever 
condition  is  a  waste  of  time  and  money.  It  accomplishes  nothing, 
the  patient  is  disappointed,  the  physician  loses  interest,  and  the 
science  of  endocrinology  is  unfairly  condemned.  Gland  therapy 
should  only  be  attempted  where  there  is  definite  indication,  and 
then  its  application  should  be  continued  with  patient  persistence 
until  a  fair  judgment  can  be  rendered  after  a  fair  trial. 

II.  L. 


Book  Reviews 


Theory  und  Praxis  der  Steinachschex  Operation.  Peter 
Schmidt,  Vienna,  1922,  Rikola.  90  p. 

Schmidt  is  considered  the  foremost  German  exponent  of  the 
so-called  “rejuvenation  method”  of  the  Austrian  biologist.  He 
first  reviews  Steinach’s  work  from  1910  to  1920,  in  which  evi¬ 
dence  of  the  dependence  of  the  secondary  sex  characters  on  the 
internal  secretions  of  the  generative  gland  was  adduced.  A  list 
is  given  of  the  investigators  who  used  Steinach’s  method  on 
animals  and  on  human  beings,  and  their  work  is  briefly 
described.  In  the  conclusion  of  the  theoretical  part  Schmidt 
discusses  at  length  the  Leydig  cell  theory,  and  clearly  deflnes 
the  point  of  view  of  Steinach  and  his  school  as  compared  to  that 
of  his  opponents.  In  Schmidt’s  opinion  the  question  is  no  longer 
“Has  vasoligation  an  effect?”  bnt  “Why  has  vasoligation  an 
effect?” 

The  (luestion  whether  the  generative  portion  of  the  testicle 
is  the  hormone  producing  tissue  or  whether  this  function  is  to  be 
ascribed  to  the  interstitial  tissues  is  decided  in  favor  of  the  latter 
theory  after  the  pros  and  cons  have  been  reviewed  in  a  thorough 
and  enlightening  manner.  It  is  concluded  that  the  sex  gland 
has  a  definite  sex  specific  function ;  that  the  hormone  production 
in  the  sex  gland  is  independent  of  the  production  and  discharge 
of  procreative  cells;  that  the  gonadal  hormones  are  of  extreme 
importance  for  the  formation  and  preservation  of  the  physical 
and  psychic  sex  characters ;  that  transplantation,  vasoligation  or 
x-ray  exposures  produce  an  increase  or  a  renew’al  of  hormone 
production ;  and  that  increase  of  hormone  production  in  persons 
aging  partially,  prematurely  or  at  the  physiological  time  causes 
rejuvenation.  A  citation  of  Bab  ends  the  theoretical  discussion : 
“We  must  avoid  trying  to  do  away,  by  discussion,  with  anything 
new  that  has  been  clearly  demonstrated.  In  the  end,  facts  will 
prove  to  be  stronger  than  opinions.  ’  ’ 

In  the  practical  part  Schmidt  begins  with  a  brief  review 
of  the  clinical  experiences  of  Lichtenstern,  the  first  to  operate 
upon  Steinach’s  patients  in  Vienna,  citing  in  detail  3  of  his 
cases.  He  then  reports  24  cases  of  his  own,  laying  special  stress 
on  the  objective  findings.  He  concludes  that  the  results  of  his 
own  observations  and  also  those  of  others  reveal  a  great  number 
of  changes  that  vasoligation  has  produced  in  the  somatic  as  well 
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as  the  psychic  life  of  the  patients.  Among  the  somatic  changes 
he  mentions:  increase  of  body  weight  in  cachectic  patients  as 
well  as  those  who  had  a  constant  underweight  for  years;  im¬ 
provement  of  skin  turgor;  new  growth  of  hair  on  formerh* 
scantily  covered  or  bald  spots;  quicker  and  denser  growth  of 
hair;  softer  quality  of  hair;  improved  pigmentation  of  new- 
grown  hair;  increase  of  muscular  strength;  decrease  in  blood 
pressure  of  as  much  as  50  mm.  mercury ;  increase  of  vasomotor 
functions — better  circulation  in  the  extremities  and  genitals; 
improvement  of  eyesight,  leaving  it  doubtful  whether  this  im¬ 
provement  was  due  to  a  clearing  up  or  increase  of  elasticity  of 
the  lens;  increase  of  metabolism  and  of  appetite;  increase  or 
revivification  of  .sexual  potency;  and  improvement  of  arterio¬ 
sclerotic  and  general  senile  complaints.  Among  the  psychic 
changes  >vas  noted  an  increase  of  mental  alertness,  initiative  and 
memory,  also  of  the  desire  to  work,  self-confidence  and  the  joy 
of  living. 

The  author  deplores  the  sensationalism  that  tends  to  cast 
discredit  on  sound  work  and  prevents  the  use  of  a  valuable 
therapeutic  agent.  The  method  is  worthy  of  being  tested  on  a 
much  larger  number  of  eases,  and  with  more  exact  methods  of 
examination  and  observation,  and  it  should  greatly  enhance  our 
so  far  incomplete  knowledge  of  the  interrelationship  of  endo¬ 
crine  glands  and  the  close  connection  of  these  and  the  functions 
of  the  nervous  sy.stem. 

Aside  from  the  idea  of  rejuvenation,  new  roads  are  opening 
here  for  physiological  and  clinical  medicine. 

H.vrky  Ben.tamin. 

Applicazioni  Terapeuticme  della  Endocrixol<X}ia.  G.  Coro- 
nedi,  Inst.  Sierot.  Milanese,  1922,  54  pp. 

The  author  recommends  a  very  careful  use  of  the  few 
opotherapeutic  products  already  accepted.  No  therapy  of  this 
kind  should  be  allowed  wdthout  thorough  scientific  control. 

— G.  V. 
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I'linical  evidence  of  ADRKNAL  injury  in  infections.  Blumgarten 
(A.  S.),  Internal.  Clin.  (Phila.),  1921,  4,  Sis,  1-19. 

The  reaction  of  the  endocrine  glands  in  infections  can  occur  in 
two  ways:  (1)  as  the  clinical  evidence  of  an  immunological  response 
to  the  infections,  and  (2)  as  evidence  of  injury  to  one  of  several  of 
the  endocrine  glands,  either  during  the  infection  itself  or  after  the 
infection  has  subsided.  Endocrine  involvement  in  general  practice 
can  safely  be  assumed  to  exist  when  in  pneumonia,  for  example,  the 
coexistence  of  hyperthyroidism  is  evidenced  by  moderately  high  tem¬ 
perature,  flushed  face,  rapid  bounding  pulse,  bright  expression  of 
the  eyes,  and  other  clinical  symptoms.  Adrenal  involvement  in 
pneumonia,  typhoid  and  other  acute  infections  is  evidenced  by  tym¬ 
panitis,  asthenia,  exhaustion,  and  low  blood  presssure.  Five  case 
histories  are  detailed  in  which  adrenal  injury  is  claimed  to  be 
clearly  demonstrated  during  the  course  of  infection;  there  is  hypo- 
function,  with  asthenia,  hypotension,  abdominal  distension  indicat¬ 
ing  sympathetic  paralysis,  and  Sargent’s  white  line.  In  post-infec¬ 
tious  adrenal  insufficiency  we  may  have  evidence  of  disturbance  of 
the  endocrine  interrelationship.  Thus  we  may  get  a  compensatory 
hyperthyroidism  or  autonomic  gastric  symptoms  or  so-called  post- 
infectious  neurasthenia.  Treatment  of  this  form  of  adrenal  insuf- 
flciency  is,  theoretically,  the  administration  of  suprarenal  sub¬ 
stance.  But  this  is  frequently  disappointing  chiefly  because  this 
substance  is  inert  by  the  time  the  patient  receives  it.  General  tonic 
treatment  and  forced  feeding  often  result  in  improvement.  The 
administration  of  iron,  strychnine,  and  the  inclusion  in  the  diet  of 
fresh  animal  food  are  useful  adjuvants  in  therapeusis.  During  the 
course  of  the  acute  infection  sympathetic  tonus  should  be  increased, 
by  the  injection  of  pituitrin  and  adrenalin.  In  post-infectious  adre¬ 
nal  insufficiency  with  neurasthenia,  thyroid  hyperactivity  and  vago¬ 
tonic  gastric  symptoms,  small  doses  of  a  reliable  preparation  of 
suprarenal  extract,  and  the  use  of  alkalies  and  careful  dieting  are 
of  great  service.  Complete  mental  and  physical  rest,  relaxation,  and 
over-feeding  with  carbohydrates  are  valuable  in  overcoming  the 
associated  compensatory  hyperthyroidism. — I.  B. 

(.4DRENAL)  The  mechanism  of  para.sympathetic  glycemia  (Ueber 
den  Mechanismus  der  Parasympathicusglykamie).  Bornstein  (A.) 
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&  Holm  (K.),  Biochem.  Ztschr.  (Berl.),  1922,  138-153;  see 

also  Klin.  Wchnschr.  (Berl.),  1922,  1,  1695-1696. 

When  dogs  and  rabbits  are  adrenalectomized  at  one  operation 
they  show  symptoms  of  prostration,  lessened  reaction  to  external 
stimuli,  air  hunger  and  respiratory  inhibition,  following  which  the 
heart  continues  to  beat  for  a  time.  There  is  also  a  drop  in  the  blood 
sugar,  but  death  is  not  dependent  upon  the  course  of  this  fall. 
Relatively  high  as  well  as  relatively  low  values  are  found.  The  same 
is  true  of  the  giycogen  content  of  the  liver.  Liver  glycogen  and 
blood  sugar  are  nevertheless  related.  Pilocarpin  causes  a  rise  but 
of  lesser  degree  than  normal  in  adrenalectomized  animals.  CO- 
glycemia  is  also  produced  in  adrenalectomized  rabbits  if  the  animals 
are  given  atropin.  It  is  therefore  dissimilar  to  the  pilocarpin  reac¬ 
tion.  Blood  gas  analyses  showed  that  pilocarpin  glycemia  is  not 
accompanied  by  asphyxia.  It  cannot  be  influenced  by  O-inspiration. 

— P.  S.  H. 

(ADRENALS)  .Addison's  disease  in  early  infancy  (Malattia  di  Addi¬ 
son  nella  prima  infanzia).  Cannata  (S.),  Pediatria  (Napoli), 
1922,  30,  585-590. 

Case  report  of  a  16  months’  old  child. — G.  V. 

The  effect  of  the  hlood-sugar  level  on  .^DREN.AL  secretion  and 
sympathetic  activity — a  preliminary  note.  Cannon  (W.  B.),  Mc- 
Iver  (M.)  &  Bliss  (S.  W.),  Boston  M.  &  S.  J.,  1923,  189,  141-142. 

Experiments  were  carried  out  on  cats  in  which  the  heart  was 
isolated  from  the  nervous  system  hy  Cannon’s  method.  Chloralose 
was  used  as  an  anesthetic.  The  blood  sugar  was  reduced  by  injec¬ 
tions  of  insulin.  When  the  percentage  fell  below  0.1  to  0.07%  in 
cats  with  intact  adrenal  glands  there  was  an  increase  in  the  heart 
rate  and  a  checking  of  the  fall  in  sugar  percentage.  If  the  adrenals 
had  been  removed  or  isolated  from  the  nervous  system  these  changes 
did  not  occur  and  the  reduction  of  sugar  in  the  blood  continued 
until  the  animal  died.  These  results  show  a  mechanism  for  main¬ 
taining  the  normal  percentage  of  blood  sugar  in  which  the  sympa¬ 
thetic  control  of  the  discharge  of  adrenin  plays  an  essential  part. 

— J.  C.  D. 

The  ADRENAL  corte.v  in  diphtheria.  Clevers  &  Goormatigli,  Bull. 
Acad.  roy.  m6d.  Belg.,  1922,  [5]  2,  425-438. 

Cholesterol  normally  on  microscopic  examination  is  limited  to 
a  narrow  layer  in  the  adrenal  of  guinea-pigs.  This  zone  widens 
after  injection  of  diphtheria  toxin,  during  which  time  some  passes 
into  the  blood,  and  the  excretion  of  a  “lipoproteic”  substance  in¬ 
creases. — Physiol.  Abst.,  8,  223. 
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The  elTect  of  asphyxia  upon  the  ADUENAL  output  as  deiiionstrated 
by  variations  in  the  temperature  of  the  brain.  Crile  (G.  W.), 
Rowland  (A.  P.)  &  Wallace,  (S.  W.),  Am.  J.  Physiol.  (Balt.), 
1923,  66,  304-308. 

“Asphyxia  produces  an  increased  output  of  epinephrin  which 
is  manifested  by  an  increase  in  the  temperature  of  the  brain.” 

— T.  C.  B. 

Syphilis  of  the  ADRENALS  (Ein  seltener  Pall  von  Lues  der  Xcben- 
nieren).  Crohn  (W.  H.),  Med.  Klin.  (Berl.),  1922,  IS,  l.')12- 
1513. 

The  case  is  reported  of  a  man  with  anemia  (hemoglobin,  15% 
Sahli;  erythrocytes,  1,650,000)  and  abnormal  pigmentation,  espe¬ 
cially  on  the  body.  The  blood  pressure  was  95/45.  During  antilu- 
etic  treatment  the  pigmentation  disappeared,  the  anemia  was  ameli¬ 
orated  (hemoglobin,  60%  Sahli)  and  the  Wassermann  reaction  be¬ 
came  negative.  The  patient  was  finally  dismissed  as  cured.  The 
author  believes  that  this  was  a  case  of  syphilis  of  the  adrenals. 

— W.  R. 

(.^DKEXAIjS)  Some  effects  of  strychnine  and  physostigmine  upon 
the  blood  picture.  Edmunds  (C.  W.)  &  Lloyd  (P.  C.),  Am.  J. 
Physiol.  (Balt.),  1923,  6;!,  392  (Proc.). 

The  administration  of  small  doses  of  epinephrin  produces  a 
typical  change  in  the  relative  numbers  of  the  white  blood  cells.  It 
was  thought  that  possibly  this  reaction  might  be  used  as  an  index 
of  increased  activity  of  the  adrenal  glands  and  in  addition  perhaps 
furnish  an  explanation  for  some  of  the  effects  of  strychnine  and 
physostigmlne,  which  have  been  shown  to  stimulate  these  glands. 
The  administration  to  dogs  of  these  two  alkaloids  is  followed  by  an 
increase  in  the  number  of  white  blood  cells  which  resembles  exactly 
that  produced  by  epinephrin.  After  removal  of  the  adrenal  glands 
from  dogs  and  subsequent  administration  of  the  two  alkaloids,  in¬ 
stead  of  an  increase  in  white  cells,  there  is  in  every  case  a  decrease, 
hence  the  leucocyte  increasing  effect  of  these  drugs  is  due  to  their 
stimulating  the  adrenal  glands.  In  addition  to  the  changes  in  the 
white  blood  cells,  physostigmlne  in  still  larger  doses  causes  a  marked 
increase  in  red  cells,  which  increase  resembles  that  produced  by 
epinephrin  with  the  exception  that  it  is  not  prevented  by  the  admin¬ 
istration  of  ergotoxin. 

(ADRENALS)  A  case  of  Addison's  disease,  rapidly  fatal.  Fleming 
(C.  M.),  Brit.  M.  J.  (Lond.),  1922  i,  951. 

Fleming  reports  a  rapidly  fatal  case  of  Addison's  disease  in  a 
boy,  aged  17,  which  presented  the  following  remarkable  features: 
(1)  the  practically  complete  absence  of  suprarenal  tissue  and  the 
length  of  time  this  condition  must  have  existed  before  death;  (2) 
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the  marked  activity  of  the  thyroid  gland,  probably  compensatory  in 
nature,  affording  evidence  of  the  correlation  of  function  of  the  two 
glands;  (3)  the  persistence  of  the  thymus  in  view  of  Wiesel’s  sug¬ 
gestion  that  adrenal  insufficiency  hinders  its  involution. — Med.  Sc., 
8,  292. 

(ADRKNAIjS)  Addison's  .syndrome  in  malaria.  Fulchiero  (A.), 
Pollclin.  (Roma),  1923,  80,  426-432. 

Fulchiero’s  three  patients  presented  apparently  typical  Addi¬ 
son’s  disease,  but  under  treatment  for  malaria,  and  epinephrin,  the 
Addison  syndrome  subsided,  except  the  pigmentation.  This  per¬ 
sisted  practically  unmodified. — J.  Am.  M.  Ass.,  81,  256. 

The  physiological  action  of  ADRKXAIj  blood  (Experience  susceptible 
de  d#montrer  Taction  physiologique  du  sang  surr^nal).  Gley 
(E.)  &  Quinquaud  (A.),  Compt.  rend.  Soc.  de  biol.  (Paris),  1923, 
88,  1121-1123. 

During  excitation  of  the  splanchnic  the  blood  from  the  supra¬ 
renal  vein  of  the  same  side  is  collected.  The  time  is  noted  and  the 
blood  is  reinjected  into  the  cardiac  end  of  the  renal  vein  of  the  same 
side,  exactly  the  same  time  being  taken  for  injection  as  was  taken 
for  its  collection.  A  typical  rise  of  pressure  was  obtained  in  10  out 
of  15  dogs.  Negative  results  were  obtained  in  cats  and  rabbits.  It 
appears  that  adrenal  discharge  under  the  influence  of  splanchnic 
stimulation  is  not  always  sufficient  to  manifest  its  action;  the  phe¬ 
nomenon  is  not  constant. — T.  C.  B. 

Production  of  epinephrin  by  the  ADRENAL  cortex.  Hartman 
(F.  A.),  Science  (N,  Y.),  1923  n.  s.,  58,  74. 

Slices  of  cortex  taken  from  the  adrenal  of  a  cat  gave  a  positive 
colorimetric  test  for  epinephrin.  Likewise  where  the  medulla  had 
been  previously  destroyed  the  cortex  ,by  various  tests  gave  evidence 
of  containing  epinephrin. — G.  E.  B. 

Conditions  determining  ADRENAL  secretion.  Hartman  (F.  A.), 
McCordock  (H.  A.)  &  Loder  (M.  M.),  Am.  J.  Physiol.  (Balt.), 
1923,  64,  1-34;  see  also,  ibid.,  6;i,  405  (Proc.). 

The  superior  cervical  ganglion  w’as  removed  one  week  before 
the  pupil  was  completely  denervated  by  removal  of  the  ciliary 
ganglion.  The  technique  of  the  operation  is  given.  All  possibility 
of  central  nervous  influence  being  thus  eliminated,  the  denervated 
pupil  can  be  influenced  only  by  the  circulation,  and  becomes  a  relia¬ 
ble  test  for  epinephrin.  It  was  found  that  barking  dogs  had  no 
effect  on  the  epinephrin  output  in  the  cats  studied.  Stimulation  of 
the  pinna,  cold,  asphyxia,  operations,  etc.,  all  produce  a  dilatation  of 
the  pupil,  as  a  result  of  increased  secretion  of  epinephrin.  The 
observations  indicate  an  emergency  function  of  the  adrenals. 

— T.  C,  B. 
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The  priMluctiun  of  epineplirin  by  the  ADRKXAL  cortex.  Hartman 
(F.  A.)  &  Hartman  (W.  E.).  Am.  J.  Physiol.  (Balt.),  1923,  e.!, 
623-634. 

The  adrenal  cortex  gives  the  Folin,  Cannon  and  Denis  test;  it 
inhibits  contracting  intestine  and  causes  dilatation  of  the  sensitized 
pupil.  It  is  concluded  that  the  adrenal  cortex  appears  to  produce 
epinephrin. — T.  C.  B. 

Pathology  of  the  ADREXAl.S  (Beitriige  zur  pathologischen  Anuto- 
mie  der  Xebennleren).  Huebschmann,  Beitr.  z.  path.  Anat.  u.  z. 
allg.  Path.  (Jena),  1921,  09,  352. 

The  author  describes  and  discusses  a  case  of  atrophy  of  both 
adrenals,  and  a  case  of  atrophy  of  one  adrenal  with  hyperplasia  of 
the  other.  The  first  case  was  similar  to  another  one  described  by 
Marchand  in  1909;  the  second  case  was  particularly  interesting 
because  of  luetic  origin. — Med.  Sc.,  8,  141. 

The  effects  of  SrPR.4REXAIj  iiijur.v  (by  removal  or  freezing)  on  the 
interstitial  cells  of  the  OV.\RY.  Jaffe  (H.  S.)  &  Marine  (D.),  J 
Exper.  M,  (Balt.),  1923,  38,  93-106. 

The  interstitial  cells  of  the  ovary  and  the  cells  of  the  adrenal 
cortex  undergo  hypertrophy  simultaneously  in  certain  animals  dur¬ 
ing  pregnancy  and  removal  of  the  gonads  is  known  to  cause  hyper¬ 
trophy  of  the  adrenal  cortex.  The  authors  studied  the  effects  of 
various  types  of  adrenal  injury  on  the  interstitial  cells  of  the  gonads 
in  nearly  400  rabbits.  Partial  adrenalectomy  was  performed  in  13 
rabbits  and  complete  adrenalectomy  in  30  rabbits.  Moderate  or 
marked  ovarian  enlargement  due  to  hypertrophy  of  the  interstitial 
cells  was  observed  in  76%  of  the  rabbits  that  survived  double  adre¬ 
nalectomy  over  30  days.  Partial  adrenalectomy  had  little  or  no 
effect.  The  hypertrophy  of  the  interstitial  cells  is  looked  upon  as  a 
compensatory  reaction  and  adds  further  proof  to  the  theory  of  a 
functional  interrelation  between  the  adrenal  cortex  and  the  inter¬ 
stitial  cells. — I.  M. 

The  effects  of  SUPRAREX.4L  injury  (by  removal  or  freezing)  on 
the  tubules  and  interstitial  cells  (Eeidig)  of  the  TESTIS.  Jaffe 
(H.  L.)  &  Marine  (D.),  J.  Exper.  M.  (Balt.),  1923,  38,  107-115, 

The  t€*sticles  of  48  double  adrenalectomized  and  of  45  partial 
adrenalectomized  rabbits  were  examined.  There  were  no  specific 
changes  either  in  the  tubules  or  in  the  interstitial  cells — a  marked 
contrast  to  the  hypertrophy  in  the  ovary.  The  authors  believe  this 
to  be  an  indication  that  the  interstitial  cells  of  the  testis  and  ovary 
are  not  functionally  homologous. — I.  M. 

(Tiolesterin  metabolism  after  ADREXAL  extirpation  ( Contribucion 
al  estudio  del  metabolismo  de  la  colesterino^Estudio  experimen- 
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tal  de  la  colesterincmia  en  dlez  ratas,  aiit«)s  y  despues  de  la  extir¬ 
pation  de  ambas  capsulas  suprarrenales ) .  Julio  (G.).  Prensa 
in6d.  argentina  (Buenos  Aires),  1923,  No.  35,  1014. 

Three  rats  3  days  and  three  6  days  after  double  decapsulation 
had  a  normal  amount  of  cholesterin  in  the  blood. — B.  A.  H. 

.Ablation  of  the  ADRENALS  and  epilepsy  (Xebennierenreduktion 
und  epileptisrher  Krampf).  Kutscha-Liszberg  (E.),  Wien.  klin. 
Wchnschr.,  1923,  36,  443-447. 

In  11  cases  of  epilepsy  an  adrenal  was  removed.  Two  years 
later  the  patients  were  observed  again.  One  had  had  no  more  at¬ 
tacks;  in  6  the  attacks  had  become  rare;  in  4  no  improvement  was 
seen.  However,  1  of  these  patients  had  had  in  his  youth  a  severe 
disease  of  the  central  nervous  system;  in  a  second  subject  the  opera¬ 
tion  was  not  perfectly  performed  (probably  the  adrenal  was  not 
completely  removed);  and  in  a  third  the  adrenal  was  abnormally 
small. — J.  K. 

The  value  of  Sorgent's  white  line  in  the  diagnosis  of  .ADREXAIj 
insufficiency  (Sobre  el  valor  de  la  raya  blanca  de  Sergent  en  el 
diagnostico  de  la  insuficicncia  suprarenal).  Marafion,  Med.  ibera 
(Madrid),  1923,  No.  277,  174-177. 

Acute  adrenal  insufficiency  is  characterized  by  asthenia,  hypo¬ 
tension  and  rapid  pulse,  symptoms  similar  to  those  of  post-infec¬ 
tious  myocarditis,  diagnosis  of  which  is  impossible.  The  same  diffi¬ 
culties  are  encountered  when  fulminating  adrenal  insufficiency  mani¬ 
fests  itself  in  meningitis,  encephalitis  or  acute  peritonitis.  In  all 
these  cases  in  which  the  typical  pigmentation  of  chronic  adrenal 
insufficiency  is  lacking  the  clinics  have  reported  certain  signs  of 
adrenal  lesions,  among  others,  Sergent’s  white  line.  This  is  not  a 
symptom  of  hypotension,  however,  but  a  vasomotor  phenomena  indi¬ 
cating  irritability  of  the  vegetative  system  not  allied  to  any  de¬ 
termined  disorder,  and  is  not  a  basis  for  diagnosis  of  obscure  states 
of  adrenal  insufficiency. — E.  B. 

Function  of  the  .ADRENAL  (Beitriige  zur  Physiologic  der  Driisen, 
von  Leon  Asher.  No.  5.5.  Fortgesetzte  Untersuchungen  iiber  die 
Function  der  Nel>ennieren).  Marti  (H.)  Ztschr.  f.  Biol.  (Miin- 
chen),  1922,  77,  181-198. 

The  experiments  were  made  on  white  rats:  (1)  alter  removing 
both  adrenal  glands  and  (2)  after  removing  the  adrenals  and  then 
castrating  to  remove  the  accessory  adrenal  material  in  the  epididy- 
mus.  These  latter  are  called  completely  adrenalectomized  animals. 
They  survive  the  complete  operation  without  apparent  inconveni¬ 
ence.  The  animals  were  tested  in  a  chamber  giving  a  reduced 
oxygen  tension,  the  length  of  time  they  took  to  collapse  being  con¬ 
sidered  a  comparative  measure  of  the  functional  power  of  the  heart. 
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Normal  and  adrenalectomized  rats  behaved  the  same  way  under 
reduced  oxygen  tension.  Completely  adrenalectomized  animals  col¬ 
lapse  more  rapidly  than  the  normals,  indicating  a  reduction  in  the 
functional  power  of  the  heart.  Administration  of  thyroid  tablets  to 
adrenalectomized  animals  caused  the  characteristic  reduction  in  re¬ 
sistance  to  collapse,  but  not  as  markedly  as  in  normal  animals. 
Adrenalectomized  animals  showed  a  sharp  temporary  increase  in 
weight  in  the  first  3  days  of  thyroid  feeding.  Some  of  these  con¬ 
clusions  are  based  on  very  few  experiments. — J.  C.  D. 

ADRENAL  discharge  in  the  dog.  Searles  (.1.),  Am.  J.  Physiol. 
(Balt.),  1923,  66,  408-413. 

Asphyxia  and  sciatic  stimulation  in  the  dog  increase  the  rate 
of  the  denervated  heart;  there  is  no  increase  in  fasting  dogs  if  the 
lumho-adrenal  veins  are  occluded. — T.  C.  B. 

The  .\DREN.4LS  and  pancreatic  DI.\BETES.  Stewart  (G.  N.),  & 
Rogoff  (J.  M.),  Am.  J.  Physiol.  (Balt.),  1923,  65,  319-330. 

It  has  been  maintained  that  the  presence  of  the  adrenals  is 
necessary  for  the  development  of  pancreatic  diabetes.  No  experi¬ 
mental  basis  for  such  a  theory  is  found. — T.  C.  B. 

The  significance  of  the  ZuckerkandPs  organ  and  its  relation  to  the 
SUPRARENAL  >IEDULL.\  of  children.  Tokumitsu  (M.),  Chosen- 
Igakukai-Zasshi  (Keijo),  1923,  No.  43,  69-74. 

The  author  carried  out  histological  examinations  of  Zucker- 
kandl’s  organ  and  of  the  suprarenal  medulla  on  children.  He  found 
that  the  former  gradually  degenerates  after  2  years  of  age,  while 
the  latter  develops.  The  chrom  reaction  was  evident  in  the  former, 
especially  after  2  years  of  age,  but  it  was  never  found  in  the  latter. 
Therefore,  the  author  concluded  that  ZuckerkandPs  organ  compen¬ 
sates  for  the  incompleteness  of  the  function  of  the  suprarenal  me¬ 
dulla  during  childhood. — S.  K. 

ADREN.^L  hematoma  in  a  newborn  infant  (Consideraciones  sobre 
un  caso  de  hematoma  suprarrenal  en  el  recien  nacido).  Velasco 
Blanco  (L.)  and  Paperini  (H.),  Arch.  Conf.  med.  d.  hosp.  Ramos 
Mejia,  1923,  7,  14. 

Death  occurred  3  days  after  painful  delivery  with  forceps. 
During  the  life  of  the  infant  there  was  marked  jaundice.  There  was 
blood  in  the  peritoneum  and  a  large  suhcapsular  hematoma  of  the 
liver.  In  the  2  adrenals  were  2  voluminous  hematomas. — B.  A.  H. 

( ADItENALS)  Note  on  the  abdominal  chromatlin  body  in  dogs. 
Wislocki  (G.  B.)  &  Crowe  (S.  J.),  Johns  Hopkins  Hosp.  Bull. 
(Balt.),  1922,  33,  377-379. 

The  chromaffin  body  in  the  dog  has  not  more  than  one-fourth 
the  volume,  and  one-twelfth  the  amount  of  active  substance  found  in 
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the  adrenal  medulla.  The  authors  studied  this  body  in  10  dogs 
which  died  as  a  result  of  removal  of  all  the  medullary  tissue  and 
most  of  the  cortex  of  the  adrenal  glands,  followed  by  destruction  of 
the  remaining  cortical  cells  with  radium.  The  chromaffin  staining 
reaction  was  not  greatly  changed  and  the  bodies  were  not  enlarged. 
It  is  suggested  that  this  body  may  be  sufficient  to  supply  the  needs 
of  the  body  after  destruction  of  the  medulla  of  the  suprarenals. 

— J.  C.  D. 

KfYect  of  ADRENALIN’  in  malnourished  pigeons  (Intoxication  et 
carence.  Effets  de  I'adr^naline  sur  la  carence  experinientale  dn 
pigeon).  Arloing  (F.)  &  Dufourt  (A.),  Compt.  rend.  Soc.  de  biol. 
(Par.),  1923,  88,  1037-1038. 

Adrenalin  appears  to  hasten  the  appearance  of  signs  of  malnu¬ 
trition  in  pigeons  subjected  to  a  diet  of  polished  rice. — T.  C.  B. 

The  calorigenic  action  of  ADRENALIN  chlorid.  Boothby  (W.  M.)  & 
Sandiford  (I.),  Am.  J.  Physiol.  (Balt.),  1923,  06,  93-122. 

Evidence  to  show  that  adrenalin  intravenously  injected  in  doses 
within  the  power  of  the  adrenals  to  secrete,  actually  increases  the 
rate  of  heat  production,  probably  by  increasing  the  heat  production 
of  nearly  all  types  of  cells.  The  R.  Q.  is  elevated,  and  blood  sugar 
slightly  concentrated. — T,  C.  B. 

The  calorigenic  action  of  ADRENALIN  chloride.  Boothby  (W.  M.) 
&  Sandiford  (I.),  Am.  J.  Physiol.  (Balt.),  1923,  63,  407  (Proc.). 

There  is  a  direct  chemical  stimulation  of  cellular  combusion. 
The  rate  of  transformation  of  potential  into  kinetic  energy  is  ac¬ 
celerated  by  adrenaline. — Physiol.  Abst.,  8,  139. 

Cardio-vascular  reactions  response  to  ADREN.4LIN  or  to  suprarenal 
compression  (Influence  du  tonus  nerveux  initial  sur  les  reactions 
cardio-vasculaires  cons^cutives  a  I’injection  d'adr6naline  ou  la 
compression  surr^nale).  Gautrelet  (J.)  &  Garibaldi  (A.),  Compt. 
rend.  Soc.  de  biol.  (Par.),  1923,  89,  392-396. 

Injection  of  adrenalin  in  pilocarpinized  animals  causes  a  marked 
retardation  of  cardiac  rhythm.  Compression  of  the  suprarenals  has 
no  effect  in  the  normal  cat,  but  after  injection  of  pilocarpin  or 
strychnin  the  same  compression  causes  hypertension. — T.  C.  B, 

Does  .\DRENALIN  affect  the  metabolism  of  the  surviving  skeletal 
muscles  of  the  frog?  Griffith  (  F.  R.  Jr.),  Am.  J.  Physiol.  (Balt.), 
1923,  63,  15-29. 

Using  a  modified  Osterhout  apparatus  it  was  found  that  adrena¬ 
lin  had  no  effect  on  the  CO.  production  of  isolated  frog’s  muscle,  nor 
on  the  total  acid  production. — T.  C.  B. 
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Influence  of  temperature  changes  on  the  secretion  of  EPINEPHRIX. 
Hartman  (F.  A.)  &  Hartman  (W.  B.),  Am.  J.  Physiol.  (Balt.), 
1923,  65,  612-622. 

Making  use  of  the  denervated  pupil  as  an  indicator,  it  was 
found  that  cooling  the  skin  by  ice,  cold  water  or  evaporation  causes 
an  increase  in  epinephrin  output.  The  increase  takes  place  in  the 
absence  of  excitement  and  struggling,  and  may  be  due  to  stimulation 
of  the  periphery. — T.  C.  B. 

Conditions  of  ADRENALIN  activity  and  substances  in  the  blood 
causing  contraction  of  the  blood  vessels  (Zur  Frage  der  Blut- 
drucksteigerung.  I.  Experimentelle  Untersuchungen  iiber  die 
Bedingungen  der  Adrenalinwirkung.  II.  Untersuchungen  iiber 
gefaszverengernde  StolTe  im  Blute).  Hiilse  (W.),  Ztschr.  f.  d.  ges. 
exper.  Med.  (Berl.),  1922,  30,  240-267,  268-292;  abst.,  Ber.  ii.  d. 
ges.  Physiol.  (Berl.),  1923;  18,  108. 

Perfusion  of  Laewen-Trendelenburg’s  frog  preparation  with 
isotonic  NaCl  solution  in  the  presence  of  an  alkali  increases  the  ac¬ 
tion  of  adrenalin,  as  does  KCl  in  smaller  concentrations;  in  the  pres¬ 
ence  of  slight  acidity  a  greater  concentration  of  KCl  Is  needed. 
CaCl,  has  a  diminishing  effect.  Na  is  necessary  for  the  development 
of  adrenalin  action.  With  an  increasing  osmotic  pressure  the  sensi¬ 
tiveness  of  adrenalin  decreases.  If  the  molar  NaCl  concentration  is 
reduced  there  is  an  initial  rise  followed  by  a  decrease  of  adrenalin 
activity.  Sodium  citrate  retards  the  destruction  of  adrenalin  and 
thus  promotes  the  action  of  this  body  in  the  organism.  It  was 
shown  by  the  use  of  a  perfusion  solution  for  detecting  adrenalin  in 
experimental  blood  that  adrenalin  could  be  determined  only  on  its 
way  from  the  point  of  its  formation  to  the  right  heart.  Even  in 
hypertonic  subjects  no  adrenalin  could  be  found  in  arterial  blood. 

— R.  G.  H. 

.ADRENALIN  and  its  influence  on  circulation  (Adrenalin  und  sein 
Einflusz  auf  den  Kreislauf).  Prusfk  (B.  K.),  Casop.  I4k.  desk, 
(v  Praze),  1922,  61,  1079-1110;  abst.,  Ber.  ii.  d.  ges.  Physiol. 
(Berl.),  1923,  17,  363. 

Twelve  patients  were  subcutaneously  injected  with  0.6  to  1^0  cc. 
of  adrenalin.  The  blood  pressure  was  measured  at  1  to  2  minute 
intervals;  the  pulse  rate  and  electrographic  records  were  taken' each 
at  Intervals  of  3  to  5  minutes.  The  author  also  noted  the  general 
and  local  symptoms.  He  found  no  typical  reaction  in  2  subjects  as 
to  rise  in  blood  pressure  and  acceleration. of  pulse;. in  4,  there  was 
little  reaction;  in  3,  a  decided,  typical  reaction;  in.  1,  a  very  strong 
reaction.  Three  patients  with  irregular  heart  rhythm  were  experi¬ 
mented  upon  (1  case  of  “extrasystolic”  arrhythmia  and  2  of  “auricu¬ 
lar  fibrillation”).  The  author  concludes  that  adrenalin  in  human 
beings  sometimes  strengthens  the  auricular  contractions  and  usually 
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increases  the  ventricular  contractions  by  direct  action  on  heart 
muscle  or  on  nerve  endings  themselves.  By  this  influence  on  the 
sympathetic  nerve  endings  the  pulse  rate  is  increased;  in  the  blood 
vessels  of  the  extremities  there  is  active  vasodilitation  and  contrac¬ 
tility  is  increased,  this  being  sometimes  the  only  effect  of  adrenalin. 
The  cutaneous  capillaries  are  narrowed  and  in  this  way  resistance  is 
raised.  The  blood  pressure  primarily  rises  from  increased  cardiac 
activity.  The  minimal  pressure  falls  following  the  widening  of  the 
large  vessels  in  the  extremities,  even  during  strong  capillary  con¬ 
tractions.  The  author  obtained  these  results  by  following  Lombard- 
Welszschen’s  method. — R.  G.  H. 

On  the  effect  of  ADRKXALINK  on  tlie  nature  of  the  blood  .sugar. 
Winter  (L.  B.)  &  Smith  (W.),  J.  Physiol.  (Lond.),  1923,  57,  liii. 

The  mixture  of  sugars  present  after  injection  of  adrenaline  ap¬ 
pears  to  be  similar  to  that  existing  in  diabetic  blood  before  injection 
of  insulin.  Phenyl-osazones  have  been  prepared  from  the  blood  of 
rabbits  after  adrenaline,  and  from  the  blood  of  diabetics;  crystalline 
osazones  other  than  glucozone  have  been  observed. 

— Physiol.  Abst.,  8,  251. 

The  ENDOCRINE  causation  of  scleroderma  including  morphea. 
Castle  (W.  F.),  Brit.  J.  Dermat.  &  Syph.,  1923,  35,  303. 

The  author  believes  that  the  essential  cause  of  scleroderma  is  a 
combination  of  a  disordered  function  of  the  incretory  glands,  to¬ 
gether  with  an  affection  of  the  nervous  system.  It  is  more  than 
probable  that  the  internal  secretory  system  acts  as  a  whole  and  if 
any  particular  gland  fails,  the  remainder  of  the  glands  act  to. min¬ 
imize  that  failure.  Therefore,  it  is  impossible  to  fix  the  responsi¬ 
bility  upon  any  particular  gland.  Severe  nervous  emotion  must  be 
considered  as  a  possible  cause,  owing  to  its  influence  on  the  sympa¬ 
thetic  nervous  system  which  is  closely  related  to  the  endocrine 
glands.  In  some  cases,  no  history  of  shock  nor  prolonged  mental 
strain  can  be  elicited,  and  here  the  endocrine  failure  may  be  due  to 
long  continued  poisoning,  such  as  focal  infections.  He  believes  that 
the  thyroid  is  the  principal  gland  which  has  a  marked  bearing  upon 
scleroderma,  as  disorders  in  the  thyroid  are  frequently  found  associ¬ 
ated  with  scleroderma.  The  adrenal  and  pituitary  glands  do  not 
seem  to  be  involved.  The  author  states  that  because  an  extract  of  a 
gland  causes  improvement  or  cure,  it  is  wrong  to  assume  that  that 
particular  gland  is  the  one  which  is  deficient. — L.  K.  McC. 

Case  of  masculine  osteomalacia.  Study  of  ENDOCRINE  glands  (Un 
cas  d’  ost^omalacie  masculine.  Etude  des  glandes  k  s£cr£tioii 
interne).  Chabrol  (E.)  &  Haguenau.  Bull,  et  m6m.  Soc.  m6d.  d. 
hop.  de  Par.,  1923,  47,  973-977.  -  :  ..i.v. 

Masculine  osteomalacia- is  rare,  being  mentioned  but  13  timi^ 
out  of  145  cases  reported  by  Durhaun.  The  present  case  is  remark- 
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able  on  account  of  the  duration  of  its  evolution  (30  years  or  more). 
Radiographic  study  showed  evidences  of  recalcification  in  several 
bones.  Of  the  endocrine  glands  the  adrenals  showed  the  most 
marked  deviations  from  normal.  They  were  very  large;  the  left  one 
weighed  30  gms. — F.  S.  H. 

The  present  position  of  ORGANOTHERAPY.  Cobb  (J.  G.),  Prac¬ 
titioner  (Lond.),  1923,  lit,  278-290. 

An  enthusiastic  defense  of  empirical  organotherapy  against  the  • 
recent  criticism  to  which  it  has  been  subjected. — J.  C.  D. 

The  present  status  of  ENDOCRINE  therapy.  Cohoe  (B.  A.),  Atlantic 
M.  .T.  (Harrisburg),  1923,  ao,  602-606. 

The  author  enumerates  the  various  popularly  employed  glandu¬ 
lar  products,  pointing  out  the  facts  and  fallacies  associated  with 
their  use.  The  most  important  statement  in  the  paper  is  the  follow¬ 
ing:  “Polypharmacy  in  the  form  of  pluriglandular  mixtures  has  of 
late  run  riot.  The  promulgation  of  an  alluring  hypothesis  of  the 
selective  capacity  of  the  organism  to  pick  out  from  the  blood  the 
hormones  it  requires  and  to  discard  the  others,  simultaneously  with 
the  flooding  of  the  physician’s  mail  with  enticing  literature  extolling 
the  therapeutic  marvels  of  the  endocrines  on  the  part  of  some,  for¬ 
tunately  not  all,  of  the  pharmaceutical  companies,  is  in  a  large 
measure  responsible  for  this  deplorable  state  of  affairs.  .  .  . 

Happily  for  the  patients,  the  majority  of  these  pluriglandular  mix¬ 
tures  are  inert  when  administered  by  mouth,  except  for  the  thyroid 
substance  they  may  contain.  .  .  .  Only  by  avoiding  an  indiscrimi¬ 
nate  and  reckless  form  of  pluriglandular  therapy  can  the  conscien¬ 
tious  clinician  hope  to  escape  the  odium  that  has  in  some  quarters 
attached  itself  to  glandular  treatment  and  to  prevent  the  legitimate 
fleld  of  endocrine  therapy  from  falling  into  disrepute.” — I.  B. 

ENDOCRINOLOGY  in  criminal  anthropology  (L'endocrinologia  in 
antropologia  criminale).  DeTullio,  Riforma  med.  (Napoli),  1923, 
39,  113.  I  ' 

Endocrine  dysfunction  is  found  in  a  large  percentage  of  crim¬ 
inals. — G.  V. 

ENDOCRINE  GLANDS  and  anaphylaxis  (Glandes  endocrines  et 
anaphylaxie).  De  Waele  (H.),  Arch,  internat.  de  physiol. 
(Lidge),  1923,  21,  205-214. 

Thyroid,  adrenal  and  anterior  hypophysis  injection  tends  to  di¬ 
minish  vagus  tonus  and  to  increase  sympatheticotonus.  Thus  it  fa¬ 
vors  the  appearance  of  peptone  shock.  On  the  contrary,  parathyroid 
and  posterior  hypophysis  injection  increases  vagus  tonus;  the  phe¬ 
nomena  of  shock  are  delayed,  and  in  the  rabbit  may  be  prevented. 
Thyroidectomy  renders  the  rabbit  vagotonic,  and  shock  is  not  pro- 
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duced  or  is  slight.  After  20  to  30  days  the  animal  is  again  capable 
of  the  reaction.  If  one  gives  the  thyroidless  animals  a  thyroid  in¬ 
jection,  the  capacity  for  reaction  reappears,  while  if  one  gives  para¬ 
thyroid,  the  resistance  to  shock  is  maintained.  From  the  fact  that 
adrenal  injection  restores  the  reaction  in  a  thyroidless  rabbit,  pos¬ 
sibly  the  reappearance  of  the  reaction  after  20  or  30  days  may  be 
due  to  the  hyperfunction  of  the  adrenals. — W.  B.  C. 

Some  EXDOCRINK  aspects  of  the  psyche.  Hammar  (J.  A.).  Folia 
neuro-biol.  (Haarlem),  1922,  12,  209-230. 

A  general  discussion.  The  author  points  out  the  undoubted 
effect  produced  by  the  thyroid,  gonads,  etc.  This  is  an  elective  ac¬ 
tion  of  the  hormone  on  certain  portions  of  the  nervous  system  anala- 
gous  to  that  exerted  by  certain  drugs.  We  lack  knowledge  of  where 
this  action  takes  place.  The  nervous  system  in  turn  has  an  action 
on  the  endocrine  system.  This  system  is  particularly  associated  with 
the  sympathetic  system.  There  are,  therefore,  probably  psychic 
effects  of  endocrine  origin  which  have  not  yet  been  clearly  associated 
with  any  given  organ.  The  author  says:  “The  chief  use  of  a  sum¬ 
mary  of  this  sort  lies  in  its  strong  emphasis  of  important  gaps  in  our 
present  knowledge  and  what  might  be  gained  by  filling  these  gaps.” 

— J.  C.  D. 

(ENDOCRINE)  Constitution  and  disposition  ( Konstitution  und 
Disposition).  Hart  (C.),  Ergebn.  d.  allg.  Path.  u.  path.  Anat. 
[etc.]  (Wiesb.),  1922,  20,  1-435;  abst.,  Berl.  ii.  d.  ges.  Physiol. 
(Berl.),  1923,  17,  17. 

Hart’s  study  is  based  on  nearly  2000  articles  from  the  litera¬ 
ture.  Although  the  voluminous  foreign  literature  of  late  years  was 
not  taken  up  in  detail,  the  principal  theories  of  the  foreign  schools 
were  considered.  Constitution  is  defined  as  the  sum  of  a  person’s 
inherited  characteristics,  the  determined  developmental  and  reac¬ 
tionary  activity  of  the  organism  due  to  combinations  of  the  existing 
inherited  factors.  Aside  from  this  appear  acquired  characteristics, 
either  as  beneficial  or  harmful  somatic  variations.  It  is  only  through 
research  in  the  field  of  heredity  with  a  strictly  established  distinction 
between  inherited  and  acquired  characteristics  that  a  clean-cut  im¬ 
pression  can  be  gained  concerning  the  idea  of  constitution.  A  devia¬ 
tion  of  the  constitution  is  any  anomaly  occurring  beyond  the  normal 
variation  limit;  this  may  occur  through  excess  or  deficiency  of  nor¬ 
mal,  or  through  the  existence  of  inherited  pathological  factors.  Fre¬ 
quently  recurring  anomalies  are  always  transient  conditions  from  a 
normal  to  a  pathological  state  and  have  led  to  the  establishment  of 
pathological  types  of  constitution.  A  diathesis  is  a  particular  com¬ 
bination  of  many  pathologically  changed  hereditary  factors.  The 
idea  of  constitutional  diseases  is  unwarranted.  The  constitutional 
inclination  of  an  organism  or  of  its  parts  (other  than  disease)  falls 
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under  the  heading  of  disposition,  acquired  inclination,  or  both.  Co¬ 
ordinated  peculiarities  which  are  extensively  spread  out  over  certain 
tissues  or  organs,  building  up  their  foundation,  give  characteristic 
features.  Disharmony  in  the  endocrine  system  plays  an  important 
rOle  In  the  formation  of  types  of  constitution.  Some  peculiarities 
of  the  constitution  which  are  taken  as  signs  of  degeneration  are 
only  normal  deviations  from  the  ideal  limits  of  variation.  Detailed 
discussions  are  given  of  the  so-called  status  thymicolymphaticus, 
accidents  and  sudden  death,  special  relationship  to  the  organs  of  in¬ 
ternal  secretion,  the  state  of  the  lymph  glands  and  the  thymus  in 
infectious  diseases,  Addison's  disease,  Graves’  disease,  etc.  An  in¬ 
sight  is  given  into  the  difficulties  of  diagnosis.  The  author  concludes 
that  status  lymphaticus  is  not  a  clear  constitutional  hyperplasia  of 
the  lymph  system,  but  that  it  is  always  a  secondary  form  of  reaction 
following  an  internal  or  external  lesion.  On  the  other  hand,  he 
believes  that  status  thymicolymphaticus  is  due  to  some  disorder  in 
the  incretory  system,  under  the  domination  of  the  thymus.  Exuda¬ 
tive  diathesis  is  related  to  status  thymicolymphaticus.  It  is  difficult 
to  determine  whether  these  disturbances  should  be  treated  as  in¬ 
herited  or  acquired  disorders.  Infantilism,  like  the  foregoing,  is 
treated  according  to  its  outward  manifestations  and  causal  condi¬ 
tions.  It  is  treated  as  a  result  of  continued  arrest  of  an  organ  or 
body  part  in  a  transient  phase  and  is  thought  to  bb  closely  connected 
with  the  endocrine  system.  There  is  no  universal  type  of  infantilism. 
Disturbances  of  the  endocrine  organs  can  be  co-ordinated  with  all 
other  organs.  Disorders  of  the  incretory  organs  may  be  predomi¬ 
nant  or  they  alone  may  be  affected.  A  pluriglandular  disturbance  is 
nearly  always  present.  A  fundamental  distinction  cannot  be  made 
between  infantilism  and  eunochoidism,  because  this,  as  well  as 
pluriglandular  disturbances,  must  be  considered  as  under  the  control 
of  the  participating  embryonic  glands,  whether  primary  or  secondary. 
Mongolism,  like  infantilism,  is  also  due  to  endocrine  disorder  and  is 
recognized  both  by  bodily  and  mental  manifestations.  It  is  con¬ 
cluded  that  mongolism  is  not  a  true  type  of  constitution,  since  no 
hereditary  condition  seems  to  exist.  In  asthenia  universalis  the  cir¬ 
culatory  system  apparently  plays  no  part.  This  condition  is  due  to 
a  general  functional  weakness,  to  a  lack  of  energy  in  normal  develop¬ 
ment  and  to  the  histological  state  of  the  tissues  and  organs.  Since 
the  endocrine  system  is  also  subject  to  functional  weakness,  a  rela¬ 
tionship  is  apparent.  Differentiation  of  the  types  of  constitution  is 
difficult  because  they  are  so  often  closely  associated.  Hart  concludes 
with  a  warning  against  the  uncritical  use  of  the  idea  of  constitution 
and  against  overestimation  of  the  rOle  of  the  constitution  in  the 
bodily  and  mental  fields. — R.  G.  H. 
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(ENDOCRINE)  Syphilis  of  the  syn^iathetic  system  (La  syphilis  dn 
grand  synipathique) .  L6vy-Franckel  (A.)  &  Juster  (E.).  Ann.  d. 
mal.  v6n.  (Par.),  1923,  18,  1-23. 

The  authors,  in  a  review  of  syphilis  of  the  sympathetic  system, 
remark  on  the  close  association  between  the  sympathetic  system  and 
the  endocrine  glands  in  this  connection.  They  attempt  to  distin¬ 
guish  between  conditions  in  which  the  sympathetic  is  affected  pri¬ 
marily,  and  those  in  which  it  is  affected  secondarily  to  lesions  of  the 
endocrine  glands.  In  the  first  category  they  place  Raynaud’s  disease 
and  paroxysmal  hemoglobinuria;  some  cases  of  vitiligo,  acanthosis 
nigricans,  alopecia  areata,  cardiac  arrhythmia  and  exophthalmic 
goiter.  With  regard  to  the  latter,  the  authors  remark  that  in  syph¬ 
ilis  all  stages  occur  between  tachycardia  with  or  without  exophthal¬ 
mos  and  confirmed  exophthalmic  goiter;  also  that  the  condition  is 
not  seldom  found  in  tabetics.  The  rdle  of  the  sympathetic  system  is 
shown  by  diminution  in  the  pilomotor  and  oculocardiac  refiexes, 
similar  to  what  occurs  in  alopecia  areata,  which  is  often  associated 
with  exophthalmic  goiter.  In  the  second  category  the  authors  in¬ 
clude  myxedema  and  Addison’s  disease,  some  cases  of  which  have 
been  proved  of  syphilitic  origin.  They  point  out  that  syphilis  (or 
heredo-syphilis)  is  to  be  regarded  as  only  one  of  several  causes  of 
these  sympathetic  and  endocrinal  disorders,  and  that  evidence  of 
syphilis  varies  considerably  in  the  different  affections.  For  instance, 
it  is  frequently  found  in  alopecia  areata,  vitiligo,  exophthalmic 
goiter,  etc.;  but  cases  of  acanthosis  nigricans  and  Addison’s  disease 
of  proved  syphilitic  origin  are  rare. — Med.  Sc.,  8,  488. 

The  ENDOCRINE  glands  and  epilepsy  (Claudes  endocrines  et  epi¬ 
lepsy).  Marchand  (L.),  Rev.  Neurol.  (Par.),  1922,  29,  1435-1466. 

The  author  believes  that  there  is  only  a  restricted  number  of 
observations  in  which  one  can  admit  that  the  endocrine  disturbance 
has  caused  the  epilepsy. — C.  E.  N. 

Lesions  of  the  ENDOCRINE  glands  in  a  case  of  dementia  precox 
(Lesions  des  glandes  endocrines  dans  un  cas  de  d4mence  pr^coce). 
Merland  (A.)  &  Florentln  (P.),  Compt.  rend.  Soc.  de  blol.  (Par.), 
1923,  89,  333-335. 

In  a  subject  with  dementia  precox,  dying  at  the  age  of  36,  pro¬ 
found  alterations  were  found  in  the  hypophysis  thyroid  and  testicle. 

— T.  C.  B. 

The  pathology  of  the  DUCTLESS  GLANDS  in  a  series  of  dementia 
praecox  patients.  Morse  (M.  E.),  J.  Neurol.  &  Neuropath.  (Lend.), 
1923,  4,  26. 


Pathological  studies  of  the  ductless  glands  in  12  male  and  15 
female  dementia  praecox  patients  dying  under  45  years  of  age. 
Control  cases  were  studied.  The  condition  of  the  sex  glands  of  the 
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controls  was  essentially  the  same  as  in  the  dementia  praecox  sub¬ 
jects  for  the  terminal  cases,  with  the  exception  of  the  feeble-minded, 
the  infantile  and  the  emaciated.  A  little  less  than  half  of  the  sub¬ 
jects  presented  fibrosis  of  the  pituitary,  which  could  be  correlated  to 
some  extent  with  a  similar  condition  in  the  gonads.  As  demon¬ 
strated  by  the  controls,  this  fibrosis  in  the  pituitary  is  not  peculiar 
to  dementia  praecox,  but  depends  rather  on  the  nature  and  duration 
of  the  terminal  disease  and  the  state  of  nutrition.  The  influence  of 
tuberculosis  in  producing  a  fibrous  increase  in  the  ductless  glands, 
especially  in  the  gonads  and  pituitary,  has  been  emphasized  once 
more  by  the  study  of  this  series. — C.  E.  N. 

IXCRETOKV  iuttuciicc  upon  the  human  capillary  system  (I'eber 
hormonale  Ueeintlussbarkelt  des  Kapillarsystems  beim  Menschen ) . 
Redisch  (W.),  Miiunchen.  med.  Wchnschr.,  1923,  No.  19,  589-592. 

Observations  of  the  nail-notch  capillaries  after  subcutaneous 
injection  of  0.001  of  adrenalin  show  a  spasm-like  narrowing  and  at 
the  same  time  increased  blood  pressure;  the  latter  endures  longer 
than  the  capillary  reaction.  In  cases  of  diabetes  mellitus  the  action 
of  adrenalin  on  the  capillaries  continued  twice  as  long  as  in  non¬ 
diabetics  and  was  more  intensive.  The  blood  pressure  showed  a 
similar  reaction.  Injection  of  ovoglandol  caused  dilatation  of  the 
capillaries  and  decreased  blood  pressure.  Adrenalin  and  ovoglandol 
injected  at  the  same  time  caused  a  remarkable  abridgment  of  the 
typical  adrenalin  reaction  on  capillaries  and  blood  pressure.  There 
is  probably  an  antagonistic  reaction  between  adrenalin  and  the  ova¬ 
rian  hormone  in  the  capillary  system. — W.  R. 

Diseases  of  DUCTLESS  GLANDS.  Rolleston  (J.  D.),  et.  al.,  Med.  Sc. 
(Lond.),  1923,  8,  284-299. 

A  review  of  recent  literature. — R.  G.  H. 

l.NTERXAL  SECRETION  between  mother  and  fetus.  Tanberg  (A.), 
Acta  med.  Scand.  (Stockholm),  1922,  56,  33-51. 

The  incretory  glands  of  the  fetus  do  not  act  as  long  as  those  of 
the  mother  are  intact.  (In  these  experiments  the  thyroid  was  inves¬ 
tigated.)  If  the  gland  is  removed  from  the  mother,  that  of  the  fetus 
proceeds  to  act.  The  secretion,  however,  does  not  reach  the' mother 
organism,  the  placenta  being  apparently  impermeable  to  it  in  this 
direction. — Physiol.  Abst.,  8,  68. 

.\naphyla\is  and  INTERNAL  SECRETIONS  (Anaillassi  e.  secrezioni 
interne).  Piazza  (C.),  Riforma  med.  (Napoli),  1922,  .^,  1105- 

Animals  after  posterior  lobe  hypophyseal  extract  are"  even  less 
resistant  than  the  controlB  to  anaphylactic  shock;  the  same  result 
was  obtained  in  the  few  animals  which  survived  Intensive  thyroid 
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treatment  long  enough  to  reach  the  period  of  anaphylactic  injection. 
Experimental  hyperthyroidism  in  rabbits  does  not  modify  the  in¬ 
sensibility  towards  peptone  and  renders  the  anaphylactic  shock  more 
severe. — G.  V. 

INTERNAL  SECRETIONS  and  pregnancy  (Innere  Sekretion  und 
Schwangerschaft) .  Tomor  (E.),  Arch.  f.  Frauenk.  u.  Eugen. 
(Leipz.),  1921,  7,  111-121. 

Until  a  certain  stage  of  development  the  endocrine  glands  in 
the  embryo  have  open  secretion  channels.  The  incretions  flow 
through  the  embryo’s  own  lymph  system  (for  instance,  from  the 
pituitary  and  thyroid  into  the  intestine)  as  long  as  these  channels 
are  open,  and  not  directly  into  the  mother’s  blood.  This  happens 
only  if  the  channels  are  closed.  The  different  physiological  and 
pathological  reactions  during  pregnancy  are  probably  due  partially, 
therefore,  to  the  embryonic  hormones  which  pass  the  placenta  and 
whose  variety  explains  the  various  pregnancy  reactions  better  than 
a  hypothetic  placenta  hormone  alone.  This  theory  is  conflrmed  by 
the  possibility  of  provoking  pregnancy  reactions  with  fetal  extracts. 
The  author  believes  that  carbohydrate  tolerance  in  pregnancy  is 
affected  by  the  thyroid,  pituitary  and  adrenals  of  the  embryo. 

— A.  B. 

The  INTERNAL  SECRETIONS  in  their  relationship  to  mental  dis¬ 
turbance.  Tucker  (B,  R.),  Am.  J.  Psychiat.  (Balt.),  1923,  2, 
269-272. 

In  37  subjects  of  well  recognized  mental  types  in  whom  an  en¬ 
docrine  study  was  attempted  it  was  found  that  22  were  pituitary' 
dominant,  3  were  thyroid  dominant,  3  were  suprarenal  dominant,  6 
were  ovarian  dominant  and  in  4  the  pluriglandular  disturbance  was 
so  evenly  distributed  that  no  particular  gland  could  be  said  to  be 
dominant.  In  all  except  one  case  more  than  one  gland  appeared  to 
be  affected.  The  dominant  gland  affected  did  not  seem  to  regulate 
the  type  of  mental  disturbance  found. — C.  E.  N. 

(ENDOCRINE)  Iodine  treatment  of  arteriosclerosis  (Die  Beziehun- 
gen  der  Jodtheraple  der  Arteriosklerose  zu  Kllnik  und  Pathologie 
dleser  Erkrankung).  WIesel  (J.),  Wien.  kiln.  Wchnschr.,  1923, 
36,  252-256. 

The  author  reports  the  newer  results  of  clinical  and  pathologi¬ 
cal-anatomical  research  upon  arteriosclerosis,  especially  concerning 
the  injuries  of  vessels  by  Infectious  diseases  and  the  extensive  alter¬ 
ation  of  the  thyroid  which  is  often  noted.  Hyaline  degeneration  of 
vessels,  especially,  seems  to  be  due  to  incretory  influence;  it  is  a 
disease  of  the  arterioles  and  is  ordinarily  accompanied  by  high  blood 
pressure.  The  clinical  symptoms  of  beginning  old  age,  which  are 
usually  regarded  as  arteriosclerotic,  are  in  both  sexes  largely  due  to 
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senile  involution  of  the  sexual  glands  and  to  alterations  in  the  thy¬ 
roid.  The  author  has  found  that  the  thyroid  vessels  are  greatly 
altered  in  arteriosclerosis.  Two  types  of  so-called  arteriosclerosis 
can  be  distinguished:  one  resembling  hypothyroidism  (adiposity, 
apathy,  obstipation)  and  one  resembling  hyperthyroidism  (thinness, 
angiospastic  conditions,  headaches,  diarrhea).  Both  types  are  less 
consequences  of  a  general  arteriosclerosis  than  of  the  alterations 
within  the  thyroid.  Even  adrenal  alterations  may  be  perceptible 
(hypotonia,  abnormal  pigmentation).  Iodine  treatment  should  be 
employed  in  accordance  with  the  individual  reaction  of  the  patient. 
It  is  sometimes  advocated  in  cerebral  disorders  and  in  hypothyroid¬ 
ism  (although  cautious  organotherapy  is  usually  better).  The 
author  warns  that  iodine  treatment  can  do  more  harm  than  good. 

— W.  R. 

Hypertensive  action  of  tlie  carotid  blood  during  excitation  of  the 
splanchnic  (Action  hypertensive  du  sang  carotidien  recueilli 
pendant  Texcitation  du  splanchnique).  Zunz  (E.)  &  Govaerts 
(P.),  Compt.  rend.  Soc.  beige  de  biol.,  1923,  1,  652-653;  abst. 
Physiol.  Abst.  (Lond.),  1923,  8,  183. 

During  the  excitation  of  the  splanchnic  of  dog  A  the  arterial 
blood  sometimes  produces  hypertension  in  dog  B.  This  action  is  in 
evidence  when  a  rapid  crossed  transfusion  is  carried  out  (400  cc.  of 
blood  in  1  %  to  2  minutes).  Under  these  conditions  the  carotid 
pressure  of  dog  B  increases  10  to  40  mm.  of  mercury. — R.  G.  H. 

The  eftecta  of  GASTRIN  and  histamine  on  the  movements  of  the 
stomach  and  intestine  during  hunger.  Ivy  (A.  C.)  &  Vloedman 
(D.  A.),  Am.  J.  Physiol.  (Balt.),  1923,  66,  140-144. 

Gastrin  and  histamine  in  “physiological  doses”  have  no  effect 
on  the  movements  of  the  stomach  and  intestine  during  hunger. 
Hunger  contractions  and  intestinal  movements  are  not  affected  by 
the  augmented  flow  of  gastric  and  pancreatic  juice  following  the  in¬ 
jection  of  gastrin  or  histamine. — T.  C.  B. 

Stimulation  of  the  INTERSTITIAD  GLANDS  by  ligation  of  the  vas 
deferens  (Estfmulo  functional  de  la  gl&ndula  Intersticial  por 
seccidn  de  los  canales  deferentes  en  el  hombre).  Centurion  ( V.), 
Semana  m4d.  (Buenos  Aires),  1921,  28,  368. 

A  man  of  65,  senile  and  sexually  impotent,  was  operated  upon 
for  hernia  and,  unknown  to  him,  bis  vas  deferens  was  ligated. 
There  was  a  general  change  and  a  return  of  active  sexual  life. 

— B.  A.  H. 

.Action  of  carbohydrates  and  MAMMARY  gland  extract  on  milk  se¬ 
cretion  (Azione  dcgli  idrati  di  carbonio  e  delle  injezioni  di  ghian- 
dola  mammaria  sulla  secrezione  lattea).  Flamini,  Pediatria 
(Napoli).  1922,  30,  919. 
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Hypodermic  injection  of  mammary  gland  extract  causes  in¬ 
creased  milk  secretion,  but  the  effect  ceases  when  the  extract  is 
discontinued. — G.  V. 

(GOXADS)  Relation  between  placenta  and  the  secretion  of  milk. 
Frankl  (O.),  Tr.  Am.  Gynec.  Soc.,  1923,  May  21-23. 

That  the  fetus  is  not  the  deciding  factor  in  the  secretion  of 
milk  is  proved  hy  active  lactation  subsequent  to  the  expulsion  of  a 
hydatidiform  mole  or  a  dead  fetus.  Ovarian  function  in  relation  to 
lactation  is  distinguished  by  the  fact,  on  the  one  hand,  that  castra¬ 
tion  performed  during  pregnancy  does  not  preclude  lactation,  while, 
on  the  other  hand,  in  the  experience  of  animal  breeders,  castration 
is  successfully  resorted  to  for  the  purpose  of  prolonging  lactation  in 
the  mother  animal.  Halban  first  asserted  that  it  is  directly  the  loss 
of  the  placenta  that  changes  the  secretion  of  colostrum  into  one  of 
milk.  To  prove  or  disprove  this  theory  the  author  transplanted  the 
placenta  of  a  mouse  under  the  skin  on  the  back  of  another  mouse. 
In  successful  cases,  the  implanted  placenta  established  satisfactory 
connection  with  the  adjoining  tissues,  and  the  organ  could  be  ob¬ 
served  to  persist  for  3  or  4  weeks.  After  this  time,  histologic  study 
showed  a  complete  absorption  of  the  grafted  placenta.  In  these 
experiments  the  placentas  of  pregnant  mice  were  employed  within 
10  or  12  days  of  full  term,  and  transplanted  under  the  skin  of  the 
back  of  mice  approximately  in  the  same  stage  of  pregnancy.  In 
this  group  of  successful  transplants,  mice  from  a  strain  known  to 
be  able  to  nurse  satisfactorily  their  young,  would  have  litters  of  5  or 
0.  The  new-born  offspring  would  seem  normal  in  their  appearance 
and  would  immediately  begin  to  nurse  the  mother  animal;  but  they 
invariably  died  within  the  next  5  to  7  days,  evidently  from  starva¬ 
tion.  Investigations  showed  that  the  mamma  of  the  mother  animal 
was  secreting  colostrum  and  not  milk..  The  successful  transplanta¬ 
tion  of  a  placenta  on  a  pregnant  animal  causes  persistence  of  colos¬ 
trum  secretion.  Clinical  experience  points  to  the  fact  that  the  pla¬ 
centa  must  be  regarded  as  an  organ  endowed  with  endocrine  activ¬ 
ity,  whose  function  it  is  during  pregnancy  to  prepare  the  breast 
glands  for  the  secretion  of  milk,  and  simultaneously  to  prevent  se¬ 
cretory  activity. — J.  Am.  M.  Ass.,  81,  66. 

(GONAD)  Sex  development  and  behavior  in  male  patients  with  de¬ 
mentia  praecox.  Gibbs  (C.  E.),  Arch.  Neurol.  &  Psychiat.  (Chi¬ 
cago),  1923,  9,  73-87. 

The  testicles  of  dementia  praecox  patients  first  admitted  to  the 
hospital  between  the  ages  of  16  and  20  years  compare  favorably  in 
size  with  those  of  patients  first  admitted  between  the  ages  of  21 
and  40.  Pubic  hair  of  a  definitely  feminine  distribution  was  present 
in  13%  of  the  patients  first  admitted  between  the  ages  of  16  and  20, 
and  was  still  present  in  13.4%  after  they  were  21  years  of  age  or 
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over,  but  was  present  in  only  2.6%  of  those  first  admitted  between 
the  ages  of  21  and  40.  Deficient  development  of  the  secondary  sex¬ 
ual  hair  did  not  depend  on  the  size  of  the  testicles,  being  associated 
with  rather  large  testicles  as  frequently  as  with  small  ones. 

— C.  E.  N. 

CORPUS  liUTEUM  of  birds  (Das  Corpus  luteum  der  Vogel.  Hett 
(J.),  Anat.  Anz.  (Jena),  1922,  55,  153-159. 

Employing  principally  the  ovary  of  the  domestic  fowl,  the 
author  found  that  the  corpus  luteum  is  developed  much  as  it  is  in 
mammals.  The  follicular  epithelium  remains  for  a  time  after  the 
discharge  of  the  ovum;  wandering-  and  pigment-cells  arise  from  the 
theca,  and  the  connective  tissue  and  blood  vessels  multiply.  The 
author  is  unable  to  assign  an  endocrine  function  to  the  structure. 

— W.  J.  A. 

(GONADS)  Influence  of  the  female  generative  organs  on  basal 
metabolism  (Ueber  den  Einflusz  des  weiblichen  Genitales  auf  den 
Grundumsatz).  Kraul  (L.)  &  Halter  (G.),  Wien.  klin.  Wchnschr., 
1923,  36,  538-539. 

In  5  women  basal  metabolism  was  estimated  before  and  after 
castration.  In  every  case  there  was  a  decrease  of  17-30%.  Myomata 
of  the  uterus  may  influence  metabolism.  In  subjects  without 
hemorrhage  or  anemia  the  basal  metabolism  was  increased  in  10  out 
of  11  cases.  The  same  degree  of  increased  metabolism  was  found 
in  5  cases  of  hemorrhagic  metropathy  caused  by  myomata.  In  cases 
of  hemorrhage  due  to  erosion  or  hyperplasia  of  the  mucous  mem¬ 
brane  of  the  uterus  the  basal  metabolism  was  normal.  In  6  patients 
with  increased  metabolism  the  uterus  was  removed  and  metabolism 
at  once  became  normal.  In  20  cases  of  hyofunction  of  the  ovary 
metabolism  showed  no  typical  change.  Before  menstruation  metab¬ 
olism  is  10%  higher,  more  or  less,  than  after  menstruation.  Metabo¬ 
lism  is  increased  by  x-rays  and  by  administration  of  thyroid.  In¬ 
jections  of  caseoserum  have  no  influence. — J.  K. 

((iONADS)  The  compensatory  reaction  of  the  sex  glands  (Uber  die 
koinpensatorischen  Keactionen  der  Geschlechtsdriisen).  Lip- 
scbiitz  (A.),  Skandin.  Arch.  f.  Physiol.  (Berl.  &  Leip.),  1923,  43, 
45-54. 

After  removal  of  one  testicle  in  rabbits  the  remaining  testicle 
grows  faster  and  reaches  a  larger  size  than  normal.  This  is  not  a 
compensatory  reaction.  When,  after  partial  castration,  the  testicular 
or  ovarian  fragments  hypertrophy  it  is  not  due  to  interstitial  cells, 
but  general  factors  come  into  play  that  influence  the  growth  of  the 
remaining  tissue. — G.  E.  B. 

Quantitative  research  on  experimental  HERMAPHRODITISM  (R4- 
cherches  quantitatives  sur  Phermaphrodisme  experimental).  Lip- 
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schiitz  (A,)  &  Krause  (W.),  Compt.  rend.  Soc.  de  biol.  (Par.). 
1923,  «9,  220-223. 

The  transplantation  of  a  quantity  of  ovary  (guinea-pig)  repre¬ 
senting  one-fourth  of  the  testicular  mass  has  caused  a  development 
of  the  mammary  gland  in  the  male  similar  to  that  of  a  lactating 
female. — T.  C.  B. 

Radiation  of  GONADS  and  progeny  ( Keimdriisenbestrahlung  und 
Narhkommenschaft).  Niirnherger  (L.),  Monatschr.  f.  Gehurtsh 
u.  Gynak.  (Berl.),  1923,  «8,  7-18. 

Radiation  of  the  gonads  has  no  harmful  effect  on  the  progeny 
in  man. — F.  S.  H. 

Tlie  occurrence  and  significance  of  the  IXTKRSTITI.AIj  CELLS 
(Uber  V'orkommen  und  Redeutung  der  Kwischenzellen) .  Stern¬ 
berg  (C.i.  Beitr.  z.  path.  Anat.  u.  z.  allg.  Path.  (Jena),  1921,  09, 
262-280. 

The  question  of  the  occurrence  and  significance  of  the  inter¬ 
stitial  cells  still  awaits  a  definite  solution.  The  only  points  which 
have  been  so  far  ascertained  regard  the  internal  secretory  function 
of  these  cells  and  their  influence  on  secondary  sexual  characteristics. 
But  only  further  investigations  will  show  how  far  they  act  as  trophic 
organs  during  spermatogenesis  and  regeneration  of  seminiferous  tu¬ 
bules.  and  what  influence  they  have  on  the  compensatory  prolifera¬ 
tions  through  which  degenerated  testicular  parenchyma  is  replaced. 

—Med.  Sc.,  8,  143. 

(GONADS)  Hermaphroditism  and  the  se.\  problem  (Der  Hermaphro- 
dismus  der  Friische  und  seine  Redeutung  fiir  das  Geschlechts- 
problem  und  die  Lehre  von  der  inneren  Sekretlon  der  Kelmdrii- 
sen).  Witschi  (E.),  Arch.  f.  Entwcklngsmechn.  d.  Organ. 
(Berl.),  1921,  49,  316-358. 

In  here  confirming  and  elaborating  some  of  his  previous  inves¬ 
tigations  the  author  holds  that  frog  hermaphrodites  are  always 
transformation  forms  and  that  the  development  proceeds  without 
exception  from  female  to  male.  The  interstitial  tissue  which  appears 
at  the.  time  of  transformation  assumes  important  functions  in  that 
it  takes  part,  on  the  one  hand,  in  the  dissolution  of  the  ova,  and  on 
the  other  hand,  in  the  nutrition  of  the  spermatogonia.  According 
to  Witschi’s  observations  ova  are  never  derived  from  spermatogonia. 
The  germinal  epithelium  is  the  exclusive  source  of  oocytes.  The 
transformation  from  female  to  male  is  due  either  to  a  “male”  in¬ 
heritance  or  the  influence  of  external  factors  such  as  heat,  cold, 
over-ripeness,  etc.  Asymmetrical  hermaphroditism  is  taken  to  dem¬ 
onstrate  that  somatic  (secondary)  sex  characters  can  be  dependent 
on  the  germ  gland  without  the  intermediation  of  a  hormone.  Witschi 
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contends  that  the  general  belief  in  the  dependence  of  these  charac¬ 
ters  upon  the  gonads  through  internal  secretions  is  not  well  founded. 

— W.  J.  A. 

HYIH)i*HY8IS  and  obesity  (Studio  sopra  un  caso  di  obesita). 
Barinetti,  Riforma  med.  (Napoli),  1923,  30,  231. 

‘  Report  of  a  case  of  obesity  in  a  woman  who  died  of  pneumonia 
at  the  age  of  37.  The  obesity  had  set  in  7  years  before.  At  autopsy 
the  anterior  lobe  of  the  hypophysis  was  found  to  be  larger  than 
normal;  the  pars  intermedia  was  greatly  reduced  and  showed  some 
cystic  formation;  the  eosinophils  in  the  anterior  lobe  were  large  and 
promiscuously  scattered  and  the  connective  tissues  showed  extensive 
development. — G.  V. 

The  relation  of  PITUITARY'  extract  (infundibular  lobe)  to  the  fall 
of  blood  sugar  produced  by  insulin.  Burn  (J.  H.),  J.  Physiol. 
(Lond.),  1923,  57,  xxxviii. 

Instead  of  intensifying  the  fall  produced  by  insulin,  a  simul¬ 
taneous  injection  of  pituitary  extract  either  reduces,  abolishes,  or 
replaces  by  a  rise  of  blood  sugar,  the  fall  due  to  insulin. — T.  C.  B. 

Epil^toid  or  fainting  attacks  in  HY'POPITUITARISM.  Clark  (L. 
P.),  Am.  J.  M.  Sc.  (Phila.),  1922,  16.3,  211-218. 

Clark,  who  records  3  cases,  points  out ’that  there  are  a  number 
of  rapidly  growing  adolescents  who  have  relatively  benign  fainting 
attacks,  which  at  first  simulate  larval  attacks  of  petit  mal,  but  are 
differentiated  from  it  by  the  absence  of  the  epileptic  character  and 
the  general  physical  and  mental  stigmata  of  epilepsy.  The  condition 
is  really  a  part  of  the  clinical  picture  of  dyspituitarism,  in  which 
there  appears  to  be  an  excessive  functioning  of  the  anterior  lobes  of 
the  pituitary  gland.  The  fainting  attacks  may  be  associated  with 
low  blood  pressure,  slow  pulse,  vasomotor  ataxia,  and  numerous  de¬ 
fective  muscular  and  skeletal  displacements.  Psychically  there 
may  be  character  delinquencies  and  slow  mental  development. 
Treatment  consists  in  physical  training  and  administration  of  spe¬ 
cific  glandular  substance. — Med.  Sc.,  8,  294. 

The  PITUITARY  headache  in  rhinological  practice.  Glassburg 
(J.  A.),  N.  York  M.  J.  [etc.],  1922,  115,  362-365. 

According  to  Glassburg,  who  records  2  cases,  pituitary  head¬ 
ache,  due  to  disturbance  of  secretion  of  the  pituitary,  is  often  met 
with  in  rhinological  practice.  It  may  coincide  with  morbid  nasal 
conditions,  but  is  entirely  independent  of  them.  It  is  not  relieved 
by  nasal  operations,  but  responds  to  specific  endocrine  medication, 
the  dosage  of  which  varies  with  the  subject. — Med.  Sc.,  8,  294. 


The  internal  secretion  of  the  PITUIT.YRY’  body  and  of  the  P.YR.Y- 
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THYROID  glands.  Izumi  (G.),  Jap.  Med.  World  (Tokyo),  1922, 
2,  199-200. 

After  extirpation  of  the  parathyroid  from  rats  and  cats  there  is 
diminution  of  the  chromaphil  ceils  of  the  anterior  lobe  of  the  hypo¬ 
physis  and  increase  of  the  chromophobe  transition  and  stem  cells, 
diminution  of  the  hypophysis  in  rats,  and  an  increase  in  cats  due  to 
proliferation  of  the  cells  of  the  pars  intermedia.  Thyroidectomy  in 
cats  causes  hypertrophy  of  the  anterior  lobe,  and  very  markedly  of 
the  lobus  penuncularis,  the  pars  intermedia  not  being  affected.  In 
the  rat  castration  caused  enlargement  of  the  anterior  lobe  by  the  ap¬ 
pearance  and  growth  of  “castration”  cells,  derived  from  eosiniphils. 
Feeding  of  parathyroidectomized  rats  with  phosphor-cod  liver  oil 
and  calcium  lactate  has  no  therapeutic  influence  on  teeth  degenera¬ 
tion.  Extirpation  of  the  thyroid  or  castration  has  no  effect  on  the 
development  of  tetania  parathyreopriva. — Physiol.  Abst.,  8,  185. 

The  basal  metabolism  in  HY'POPHYSEAL  syndromes  (Le  metabo- 
lisme  basal  dans  les  syndromes  hypophysalres).  Labbd  (M.), 
Stdvenln  (H.),  &  Van  Bogaert  (L.),  Compt.  rend.  Soc.  de  biol. 
(Par.),  1923,  88,  1283-1285. 

Two  subjects  with  acromegaly  showed  an  increased  hasal  me¬ 
tabolism.  In  a  case  of  hypophyseal  infantilism  and  in  2  cases  of  adi- 
posogenitalis  the  basal  metabolism  was  diminished. — T.  C.  B. 

Studies  in  DI.4BETKS  INSIPIDUS,  water  balance,  and  water  intoxi¬ 
cation.  Larson  (E.  E.),  Wier  (J.  F.),  &  Rowntree  (L.  G.),  Tr. 
Ass.  Am.  Physicians  (Phila.),  1921,  36,  409-439. 

Of  the  1 5  cases  of  diabetes  insipidus  studied  1  patient  had  a 
supratentorial  brain  tumor;  another  had  a  hypophyseal  tumor;  4  had 
syphilis,  and  in  the  remaining  9  no  causative  factor  could  be  deter¬ 
mined.  In  3  cases  it  was  deflnitely  determined  that  there  was  a 
sudden  onset  of  thirst,  and  in  2  of  these  the  thirst  was  primary, 
preceding  polyuria.  Thirst  and  dry  mouth  were  complained  of  by 
the  entire  series  of  patients.  Cocainization  of  the  mouth  and  naso¬ 
pharynx  to  the  point  of  anesthesia  failed  to  control  either  the  poly¬ 
dipsia  or  the  polyuria.  Additional  experiments  with  pilocarpin 
proved  that  the  thirst  is  more  than  the  mere  expression  of  dryness 
of  the  oral  mucous  membrane.  Studies  of  renal  function  failed  to 
incriminate  any  part  of  the  urinary  tract  as  etiologically  responsi¬ 
ble;  there  were  no  deviations  in  its  function  except  in  relation  to 
water  excretion  and  perhaps  to  salt  excretion.  In  all  of  the  15  sub¬ 
jects  the  urinary  output  was  increased  from  3  to  14  liters  daily  with 
a  specific  gravity  ranging  from  1.001  to  1.004.  The  urine  chemically 
was  practically  normal.  Pituitary  treatment  resulted  in  control  of 
polyuria  within  8  minutes  in  one  subject  and  within  10  minutes  in 
another.  Pituitary  extract  yielded  marked  temporary  results  in  all 
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patients,  clinical  relief  lasting  from  a  few  hours  to  4  or  5  days.  The 
administration  of  histamin  and  such  measures  as  spinal  puncture, 
the  treatment  for  syphilis,  and  the  restriction  of  the  fluid  intake  of 
the  patient  were  practically  ineffective.  Metabolism  studies  and 
observations  of  blood  chemistry  before  and  after  the  administration 
of  pituitary  extract  were  made  in  2  cases  and  the  results  tabulated. 
Water  retention  is  the  most  prominent  feature  following  the  admin¬ 
istration  of  pituitary  extract,  with  the  probability  of  secondary  ef¬ 
fects  on  the  nitrogen  and  chlorin.  In  5  normal  men  subcutaneous 
injection  of  1.  cc.  of  pituitary  extract  produced  no  appreciable  ef¬ 
fects  on  the  urinary  excretion.  In  dogs  the  subcutaneous  adminis¬ 
tration  of  pituitary  extract  definitely  checked  the  production  of  water 
diuresis,  although  when  water  was  administered  urinary  excretion 
was  on  a  somewhat  higher  level  than  normal.  It  was  also  deter¬ 
mined  that  the  influence  of  pituitary  extract  in  the  prevention  of 
diuresis  is  independent  of  the  nerve  supply  of  the  kidneys.  It  is 
impossible  at  present  to  explain  the  antidiuretic  effects  of  pituitary 
extract.  The  administration  to  patients  of  quantities  of  water  by 
mouth  subsequent  to  the  subcutaneous  administration  of  pituitary 
extract  resulted  in  nausea,  vomiting,  headache  and  in  one  instance, 
ataxia.  Similar  experiments  on  dogs  resulted  in  marked  tremor,  sali¬ 
vation  and  occasional  vomiting,  while  after  forcing  the  water  there 
developed  convulsions  and  coma  which  ended  fatally  in  one  animal. 
The  results  of  administration  of  large  quantities  of  water  without 
previous  administration  of  pituitary  extract  were  uncertain  and  vari¬ 
able.  Frequently  repeated  doses  of  pituitary  extract  in  dogs  led  to 
such  toxic  symptoms  as  diarrhea,  bradycardia,  arrhythmia,  weak¬ 
ness  and  vomiting.  The  administration  of  quantities  of  water  at 
this  time  gave  rise  to  such  additional  symptoms  as  tremor,  saliva¬ 
tion.  and  later  drowsiness,  muscular  twitchings,  ataxia,  epileptiform 
convulsions  and  coma,  from  which  the  animal  recovered  within  a  few 
hours.  Repetition  of  the  experiments  at  this  point  yielded  recur¬ 
rence  of  convulsions  and  death.  Animals  in  which  double  renal 
nerve  section  had  been  performed  reacted  similarly  to  this  experi¬ 
ment.  The  authors  conclude  that  neither  pituitary  extract  nor  water 
alone  is  capable  of  producing  convulsions  and  coma;  these  toxic 
symptoms  are  evidently  produced  by  water  when  the  water-secreting 
function  of  the  kidneys  is  diminished  through  the  administration  of 
pituitary  extract. — I.  B. 

Friilirh's  disease  successfully  treated  by  HYPOPHYSIS  (Due  cast  di 

distrofla  ndiposo-genitale  del  Friilich  trattati  con  I’endoipoflslna). 

Lesl  (A.),  Rlv.  osp.  (Roma),  1921,  11,  361-367. 

(HYPOPHYSIS)  Hydrocephalus  with  dystrophia  adiposogenitalis. 

Schultz,  Deutsche  med.  Wchnschr.  (Berl.),  1923,  40,  1072. 

A  man  of  18  years,  1.45  meters  in  height,  with  a  female  habitus, 
is  described.  There  were  slight  adiposity,  hypoplasia  of  the  genera- 
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live  organs  and  no  secondary  sexual  characteristics.  During  life  a 
diagnosis  of  tumor  of  the  hypophysis  was  made.  At  postmortem 
examination  hydrocephalus  was  seen.  The  midbrain  was  carefully 
examined  histologically,  but  no  changes  were  found. — J.  K. 

DI.4BETKS  INSIPIDUS  and  epidemic  encephalitis.  Signorelli  (E.l, 
Arch,  patol.  e.  din.  med.  (Bologna),  1923,  2,  89. 

Signorelli  reports  a  case  of  diabetes  insipidus  which  occurred 
in  a  boy,  aged  16,  after  epidemic  encephalitis.  Pituitary  extracts 
were  without  much  effect.  Morphin  and  especially  lumbar  puncture 
(Herrick)  diminished  the  polyuria. — J.  Am.  Ass.,  81,  168. 

The  effect  of  PITUITARY  feeding  on  egg  production  in  the  domestic 
fowl.  Simpson  (S.),  Quart.  J.  Exper.  Physiol.  (Lond.),  1923,  13, 
181-189, 

The  experiments  of  Clark  were  repeated  and  it  was  found  that 
pituitary  feeding  has  no  effect  on  egg  production. — T.  C.  B. 

(HYPOPHYSIS)  Sella  turcica  of  mongolian  imbeciles.  Stevenson 
(G.  S.)  &  Stultz  (A.  D.),  Arch.  Neurol.  &  Psychiat.  (Chicago), 
1923,  10,  299-303. 

A  radiographic  study  with  special  reference  to  the  excavation 
under  the  anterior  clinoid  processes  described  by  Timme.  The  au¬ 
thors  conclude  that  the  so-called  “excavation”  is  present  in  child¬ 
hood  and  usually  disappears  with  development  toward  maturity. 
Its  greater  pronouncedness  in  mongolians  is  probabaly  a  corollary 
of  the  peculiar  facial  architecture  and  the  generalized  delay  of  bone 
development  reported  by  Clift. — C.  E.  N. 

PITUIT.4RY  treatment  of  herpes  7X)ster.  Vendel  (S.  N.l,  Ugesk.  f. 
Laeger  (Copenhagen),  1923,  S-l,  222-223. 

The  author  observed  18  patients  with  herpes  zoster,  9  of  whom 
were  treated  in  the  usual  way,  locally  and  symptomatically,  the 
other  9  with  subcutaneous  injections  of  1  cc.  pituitrin.  Those 
treated  with  pituitrin  showed  a  marked  Improvement  in  comparison 
with  the  other  subjects.  In  a  few  hours  the  pain  had  disappeared, 
and  in  a  few  days  the  cutaneous  eruption  was  gone.  The  patient 
should  lie  down  for  20  minutes  after  the  injection. — K.  H.  K. 

The  use  of  insulin  in  DIABETIC  treatment,  Allen  (F.  M.)  &  Sher¬ 
rill  (J.  W.),  J.  Metab.  Research  (Morristown),  1922,  2,  803-985. 

An  extensive  and  comprehensive  report  of  102  subjects  treated 
with  insulin.  The  aim  in  treatment  was  to  prevent  over-strain  of 
the  pancreas  and  so  allow  functional  improvement  by  maintaining 
the  patient  free  from  glycosuria  and  hyperglycemia.  The  tolerance 
of  many  patients  was  thus  increased.  The  diet  was  arranged  ac- 
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cording  to  the  empirical  needs  of  each  patient.  Slight  under-nutri¬ 
tion  with  relatively  smaller  doses  of  insulin  was  found  to  be  prefer¬ 
able  to  over-nutrition  with  large  doses.  The  authors  warn  against 
disregarding  careful  dietary  regulation  because  of  the  greater  danger 
of  complications.  Better  results  have  been  obtained  by  the  use  of 
divided  as  opposed  to  single  dosage  in  the  daily  routine  treatment. 
No  injurious  effects  were  observed  following  the  use  of  reiatively 
high  protein  diets,  approaching  as  nearly  as  possible  normal  rela¬ 
tionships  between  the  proportions  of  fat,  protein  and  carbohydrate. 
Exercise  caused  an  increased  utilization  of  carbohydrates,  making  it 
a  possible  cause  of  hypoglycemic  reactions  in  a  subject  with  an 
otherwise  proper  adjustment  between  diet  and  the  insulin  dosage. 
Tntercurrent  local  or  generalized  infections  were  affected  by  insulin 
therapy  only  in  so  far  as  it  tended  to  improve  the  diabetes  itself. 
Much  larger  doses  of  insulin  were  necessary  in  the  presence  of  in¬ 
fection.  Although  the  insulin  requirement  was  fairly  constant,  the 
dosage  had  to  be  increased  in  several  patients  in  whopi  gylcosuria 
continued  because  of  apparent  pancreatic  over-strain. — I.  M. 

Severe  DIABETES  with  Infantilism  treated  with  in.sulin  (Diab^te 
grave  avec  infantilisnie  traits  et  tres  ain^lior^  par  1’  insuline). 
Apert  &  Cbabanier,  Bull,  et  m6m.  Soc.  m6d.  d.  hop.  de  Par., 
1923,  47,  1033-1036. 

The  patient  excreted  8  to  12  liters  of  urine  a  day  containing  up 
to  700  gms.  of  sugar.  He  was  17  years  of  age,  with  the  physical 
development  of  a  boy  13.  He  responded  well  to  insulin  treatment. 

— F.  S.  H. 

(I*.4\rREAS)  Conditions  of  glyeemic  regulation  in  the  embryo 
(Conditions  de  la  regulation  glycemiqne  ehez  1*  embryon).  Aron 
(M.),  Compt.  rend.  Soc.  de  biol.  (Par.),  1923,  89,  189-191. 

Before  development  of  the  islets  of  Langerhans  the  maternal 
panereatJe  hormone  regulates  the  gylcemia  of  the  fetus,  but  after 
their  development  the  fetus  regulates  its  own  glycemia  as  in  adults. 

— T.  C.  B. 

New  notion  of  the  endocrine  function  of  the  I’.WCRE.AS  (Nouvelle 
notion  snr  la  fonction  endocrine  du  pancreas).  Aron  (M).,  Compt. 
rend.  Soc.  de  biol.  (Par.),  1923,  89,  .'>73-.574. 

It  has  been  shown  that  the  glycogenic  function  of  the  liver  is 
coincident  with  the  transformation  of  the  islands  of  Langerhans 
from  the  embryonic  to  the  adult  type.  Also  the  blood  sugar  level  of 
the  fetus  differs  from  that  of  the  mother.  Removal  of  the  pancreas 
of  a  pregnant  bitch  induces  hyperglycemia  in  both  mother  and  fetus. 
Injection  of  insulin  into  a  pregnant  female  results  in  a  fall  of  blood 
sugar  in  the  fetus.  It  is  concluded  that  the  pancreas  may  have  a 
dual  endocrine  function — glycogenic  and  glycemic. — T.  C.  B. 
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Quantitative  parallelism  of  INSULIN  in  man,  dog  and  rabbit.  Bant¬ 
ing  (F.  Hi)i,ilpbbln  (G.  M.)  &  Gilohrist  (J.  A.),  J.  Pharmacol.  & 
Exper.  Therap,  i(Balt.),  1923,  21,  191;  see  also  Banting  (H.  G.), 
Best  (C.  H.),  Dobbin  (G.  M.)  &  Gilchrist  (J.  A.),  Am.  J.  Physiol. 
(Balt.),  1923,  63,  391  (Proc.). 

The  response  of  the  diabetic  dog  to  the  subcutaneous  injection 
of  insulin  shows  considerable  variation.  Man  shows  a  great  varia¬ 
bility  in  the  response,  but  the  same  individual  gives  a  relatively 
constant  response.  Rabbits  (unfed  for  24  hours)  show  considerable 
difference  in  response  to  insulin  given  intravenously.  “The  area 
included  between  the  horizontal  line  drawn  through  the  level  of  the 
normal  blood  sugar  in  the  starved  rabbit,  and  the  dip  of  the  curve 
obtainable  by  plotting  the  percentage  of  sugar  in  the  blood  over  a 
period  of  5  or  6  hours  gives  promise  of  being  a  useful  index  of 
probable  carbohydrate  utilization  in  man.” — G.  E.  B. 

Acromegalic  .DIABETES  and  INSULIN  (Diab^te  acromegalique  et 
insuline).  Blum  (L.)  &  Schwab  (H.),  Compt.  rend.  Soc.  de  blol. 
(Par.),  1923,  89,  195-196. 

Acromegalic  diabetes  reacts  to  insulin  in  the  same  manner  as 
pancreatic  diabetes.  It  was  thought  that  some  insight  into  the  na¬ 
ture  of  acromegalic  diabetes  might  be  had  from  its  reaction  to  in¬ 
sulin,  but  it  was  not  realized. — T.  C.  B. 

Histological  study  of  muscle  degeneration  produced  by  local  injec¬ 
tions  of  INSULIN.  Bowie  (D.  J.)  &  Robinson  (W.  L.),  J.  Lab.  & 
Clin.  M.  (St.  Louis),  1923,  8,  569-572. 

The  authors,  experimenting  on  rabbits,  report  the  rather  con¬ 
stant  occurrence  of  marked  local  subcutaneous  edema,  somewhat 
mucilagenous  in  character,  and  extending  for  a  considerable  distance 
beyond  the  site  of  insulin  injections.  Histological  studies  of  the 
edematous  tissues  revealed  an  absence  of  changes  in  the  connective 
tissue  cells  and  of  abnormal  degenerative  deposits  between  the  cells. 
However,  some  of  the  superficial  muscle  libers  inliitrated  by  insulin 
showed  degenerative  changes.  Intramuscular  injections  caused  near 
the  site  of  injection  a  very  marked  degeneration  of  the  muscular 
fibers  and  leucocytic  invasion. — I.  B. 

The  modification  of  the  action  of  INSULIN  by  pituitary  extract  and 
other  substances.  Burn  (J.  H.),  J.  Physiol.  (Lond.),  1923,  .'57, 
318-329. 

Simultaneous  injection  of  pituitary  extract  and  insulin  dimin¬ 
ishes  or  abolishes  the  fall  of  blood  sugar  produced  by  insulin  alone. 
It  is  not  the  effect  of  an  algebraic  sum  of  the  action  of  the  2  sub¬ 
stances.  Extracts  of  brain,  thymus,  spleen  do  not  cause  it.  Pitui¬ 
tary  extract  removes  the  convulsions  caused  by  insulin.  The  effect 
of  small  doses  of  insulin  is  increased  by  ergotoxin. — T.  C.  B. 
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Ketosis,  acidosis  and  coma  treated  by  INSULIN.  Campbell  (W.  R.), 
J.  Metab.  Research  (Morristown),  1922,  2,  605-635. 

The  author  reports  14  cases  varying  in  severity  from  simple 
ketosis  to  advanced  coma.  In  all  the  effect  of  insulin  was  remark¬ 
ably  satisfactory,  acting  as  a  specific  for  this  condition.  In  practi¬ 
cally  all  cases  glucose  was  administered  with  the  insulin.  The  pur¬ 
pose  of  the  glucose  in  such  cases  is  three-fold:  (1)  to  insure  against 
hypoglycemia  when  large  doses  of  insulin  are  being  given;  (2)  to 
furnish  energy  and  reduce  to  a  minimum  the  incomplete  combustion 
of  fat  and  protein  which  would  otherwise  result  in  ketone  produc¬ 
tion;  (3)  to  aid  in  the  combustion  of  the  ketones  already  in  the 
blood  and  tissues.  One  to  1.5  gm.  glucose  was  administered  for 
each  unit  of  insulin  until  recovery  was  assured  and  diet  begun.  In 
all  cases  reported  the  ketone  bodies  disappeared  and  the  carbon 
dioxide  combining  power  of  the  blood  improved.  The  only  patients 
to  die  were  those  with  serious  infections  from  which  death  would 
have  occurred  even  had  diabetes  not  been  present.  Following  insulin 
treatment  the  acidosis  and  coma  showed  marked  remission.  No 
alkali  was  used  in  the  majority  of  cases,  although  fluids  were  given 
in  abundance.  Conservative  use  of  alkali  therapy  in  conjunction 
with  the  other  forms  of  treatment  would  probably  have  been  bene¬ 
ficial,  in  some  cases  at  least.  Patients  in  coma  or  with  acidosis 
tolerate  unusually  large  doses  of  insulin  without  hypoglycemia.  The 
author  could  not  account  for  a  certain  proportion  of  the  insulin 
used  in  some  cases,  but  it  is  suggested  that  this  might  have  been 
used  in  the  action  on  ketone  bodies. — I.  M. 

Insulin  in  the  treatment  of  D1.\BETES  MELLITUS.  Banting  (F.  G.), 
Campbell  (W.  R.)  &  Fletcher  (A.  A.),  J.  Metab.  Research  (Mor¬ 
ristown),  1922,  2,  547-604. 

Patients  whose  condition  is  too  serious  for  successful  dietetic 
treatment  alone  are  the  ones  for  whom  insulin  therapy  is  especially 
indicated.  Insulin,  in  conjunction  with  proper  dietetic  treatment,  is 
indicated  in  all  complications  of  diabetes  and  in  diabetes  of  any 
grade  of  severity  when  surgical  operation  is  necessary.  It  not  only 
affects  the  carbohydrate  metabolism  as  such  but  causes  the  disap¬ 
pearance  of  ketone  bodies  from  the  blood  and  urine  with  a  coinci¬ 
dent  rise  in  the  carbon  dioxide  combining  power  of  the  blood.  The 
ideal  dosage  is  that  which  will  cause  the  blood  sugar  to  be  main¬ 
tained  at  or  near  the  normal  level  while  the  patient  is  receiving  a 
maintenance  or  maintenance-plus  diet.  This  not  only  prevents 
downward  progress  In  the  disease  but  allows  pancreatic  rest. — I.  M. 

Treatment  of  DI.\RETES  and  acidotic  states  with  an  alcoholic  ex¬ 
tract  of  the  pancreas  (insulin)  traitement  dn  diab^te  et  des 

^tats  acidosiques  par  I’extrait  alcoolique  de  pancreas  (insulin)]. 
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Chabanier  (H.),  Lobo-Onell  (C.)  &  Lebert,  Bull,  et  mem.  Soc. 
m4d.  d.  bop.  de  Par.,  1923,  47,  949-962. 

Tbe  extract  used  in  tbe  31  cases  reported  in  this  paper  was 
prepared  by  the  authors,  who  specifically  state  that  they  have  had  no 
clinical  experience  with  the  extract  prepared  by  Macleod  and  his 
collaborators.  The  method,  which  is  not  given,  gives  a  product  of 
constant  strength  and  amount  which  is  very  active  and  can  be  in¬ 
jected  after  neutralization  either  subcutaneously  or  intravenously 
without  pain,  and  which  fails  to  cause  development  of  toleration. 
The  product  is  titrated  in  units.  A  unit  of  insulin  is  that  amount 
of  extract  which  when  injected  into  a  2.5  kilo  rabbit  fasted  for  16 
hours  causes  a  fall  in  blood  sugar  of  from  50  to  70%.  The  extract 
as  prepared  contains  about  1  unit  per  cubic  centimeter  and  is  from 
7  to  8  times  as  strong  as  that  made  in  America.  Clinical  and  physi¬ 
ological  data  lead  to  the  conclusion  that  insulin  is  an  emergency 
drug.  Favorable  effects  were  obtained  in  coma,  acidosis,  etc. 

— F.  S.  H. 

Titration  and  toxicocity  of  IXSl'LIX.  Chabanier,  Lobo-Onell  &  Le¬ 
bert,  Bull.  Acad,  de  mdd.  (Par.),  1923,  80,  539. 

The  authors  found,  contrary  to  Delezenne,  that  untoward  effects 
after  injections  of  insulin  are  due  to  the  hpyoglycemia  which  it  in¬ 
duces,  and  not  to  the  insulin  directly. — J  Am.  M.  Ass.,  81,  509. 

(PAXCREAS)  Olucokinin.  II.  Collip  (J.  B.),  J.  Biol.  Chem.  (Balt.), 
1923,  57,  65-78. 

Further  observations  on  the  effect  of  plant  extracts  on  blood 
sugar  are  recorded.  Various  methods  of  obtaining  potent  plant  ex¬ 
tracts  are  given.  The  characteristic  sign  of  the  activity  of  glucokinin 
(low  blood  sugar)  may  be  manifested  from  1  day  to  several  weeks 
after  the  injection  has  been  made.  A  totally  depancreatized  dog  was 
kept  alive  for  66  days.  The  animal  received  in  all  3  injections  of 
glucokinin  (onion  extract).  Lawn  grass  has  been  found  to  give 
satisfactory  results  as  a  source  of  the  compound.  It  was  further 
found  that  animal  passage  of  a  hypoglycemia-producing  principle 
was  possible. — F.  S.  H. 

•Action  of  alcoholic  extract  of  P.AXCRK.AS  (insulin)  on  critical  gly- 
ccmia  [De  Paction  de  Pextrait  alcoolique  de  pancreas  (insuline) 
sur  la  glyc^mie  critique].  Chabanier  (H.),  Lobo-Onell  (C.)  & 
Lebert  (M.),  Bull.  Soc.  chim.  blol.  (Par.),  1923,  .5.  382-397. 

Several  experiments  have  been  made  with  an  insulin  prepara¬ 
tion  made  by  a  modification  of  Mackenzie  Wallis’  method  and  stated 
to  be  very  active.  One,  with  a  human  diabetic,  is  quoted  in  full. 
Injection  of  insulin  caused  an  immediate  disappearance  of  ketonuria, 
which  did  not  reappear  until  the  blood  sugar  had  fallen  to  0.105% 
(a  fall  of  55%  from  the  original  figure).  The  blood  sugar  regained 
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Its  original  figure  20  hours  after  the  insulin  injection.  (Cf.  Endo- 
crin.,  7,  113.)— A.  T.  C. 

On  glycolysis  in  DIABETIC  and  non-diabetic  blood.  Denis  (W.)  & 
Giles  (U.),  J.  Biol.  Chem.  (Balt.),  1923,  56,  739-744. 

Glycolysis  in  normal  blood  is  much  more  active  than  in  the 
blood  of  persons  suffering  from  fairly  severe  diabetes.  This  is  ex¬ 
plained  by  the  assumption  that  in  normal  subjects  the  “blood  sugar’’ 
consists  of  gamma-glucose  which  is  readily  attacked  by  the  glyco¬ 
lytic  enzyme,  while  in  persons  suffering  from  severe  diabetes  prob¬ 
ably  only  a  small  portion  of  the  reducing  bodies  consist  of  gamma- 
glucose,  the  main  portion  being  the  alpha-beta  form  which  the 
glycolytic  enzyme  is  powerless  to  attack.  The  amount  of  glycolysis 
obtained  bears  no  relation  to  the  concentration  of  the  blood  sugar. 

— F.  S.  H. 

'The  purification  of  INSULIN  and  some  of  its  properties.  Dudley 
(H.  W.),  Biochem.  J.  (Cambridge),  1923,  17,  376-390. 

A  method  of  purifying  crude  insulin  is  described.  It  consists 
essentially  in  precipitating  the  active  material  with  picric  acid  and 
converting  the  insoluble  picrate  into  a  soluble  hydrochloride  by 
means  of  alcoholic  solution  of  hydrochloric  acid.  This  hydrochloride 
is  an  almost  white  powder  of  which  0. 5-1.0  mg.  will  lower  the  blood 
sugar  of  a  2  kilo  rabbit,  which  has  been  starved  for  24  hours,  to 
about  .004%  and  cause  typical  hypoglycemic  convulsions.  The  com¬ 
pound  gives  the  biuret,  Pauly  and  organic  sulfur  tests.  The  gly- 
oxylic  acid  reaction  is  negative  and  the  Millon  test  is  faint  and 
atypical.  It  contains  no  phosphorus.  From  its  solutions  2  precipi¬ 
tates  may  be  obtained;  one  by  the  addition  of  acid  and  the  other  by 
the  addition  of  alkali.  The  first  is  about  twice  and  the  second  about 
one  and  a  half  times  as  active  as  the  original  hydrochloride. 

Both  pepsin  and  trypsin  destroy  insulin.  Insulin  is  relatively 
stable  towards  acid  but  is  easily  decomposed  by  alkali.  It  is  read¬ 
ily  absorbed  in  faintly  acid  solution,  but  may  be  filtered  through 
Berkefeld  fillers  without  appreciable  loss,  if  the  solution  is  first 
made  weakly  alkaline.  It  appears  to  be  a  very  complex  protein 
derivative. — F.  S.  H. 

The  effect  of  INSULIN  on  the  glycogen  in  the  tissues  of  normal  ani¬ 
mals.  Dudley  (H.  W.)  &  Marrlan  (G.  F. ),  Biochem.  J.  (Cam¬ 
bridge,  1923.  17,  435-438. 

Mice  were  used  in  these  experiments.  The  sugar  which  disap¬ 
pears  from  the  blood  of  normal  animals  under  the  influence  of  insu¬ 
lin  is  neither  converted  into  nor  stored  as  glycogen  either  in  the 
liver  or  in  the  skeletal  muscles.  The  glycogen  disappears  from  both 
liver  and  skeletal  muscle  after  convulsive  doses  of  insulin.  There 
is  no  evidence  of  a  conversion  of  carbohydrate  into  fat  in  normal 
animals  under  the  Influence  of  insulin. — F.  S.  H. 
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The  effect  of  IXSl'LiIN  on  the  respiratory  exchange.  Dudley  (H.  W.), 
Laidlaw  (P.  P.),  Trevan  (J.  W.)  &  Boock  (E.  M.),  J,  Physiol. 
(Lond.),  1923,  57,  xlvli-xllx.  (Proc.) 

Oxygen  consumption  and  COj  output  are  decreased  after  injec¬ 
tion  of  insulin  showing  that  the  effects  produced  by  insulin  are  not 
due  to  increased  combustion. — T.  C.  B. 

INSUIjIN  and  glycolysis.  Eadie  (G.  S.),  Macleod  (J.  J.  R.)  &  Noble 
(E.  C.),  Am.  J.  Physiol.  (Balt.),  1923,  65,  462-476. 

The  uniform  rate  at  which  sugar  disappears  from  the  blood 
after  insulin  administration  suggests  that  the  increased  glycolysis 
might  be  in  the  blood  itself.  If  insulin  could  be  shown  to  alter  the 
rate  of  glycolysis  in  the  blood  in  vitro  it  might  be  a  method  of  assay¬ 
ing,  and  also  throw  light  on  its  mechanism.  The  problem  is  stated 
in  4  queries:  (a)  Does  insulin  affect  the  rate  of  glycolysis  in  the 
defibrinated  blood  of  the  dog  or  rabbit,  incubated  outside  the  body 
under  sterile  conditions?  (b)  Is  the  rate  of  glycolysis  the  same  in 
the  deflbrinated  blood  of  a  normal  animal  as  in  that  of  the  same 
animal  some  time  after  injection  with  insulin?  (c)  Does  insulin 
influence  the  rate  of  glycolysis  in  mixtures  of  muscle  juice  and  blood 
or  saline?  (d)  Does  insulin  influence  the  rate  of  disappearance  of 
sugar  from  sterile  pus?  All  four  questions  are  answered  in  the 
negative.  The  conclusion  is  that  the  hypoglycemia  is  an  extravascu- 
lar  or  intracellular  process;  a  vacuum  for  sugar  is  created,  and 
sugar  is  drawn  from  the  blood  more  rapidly  than  it  can  be  renewed 
by  the  glycogen  reserves. — T.  C.  B. 

The  effect  of  in.sulin  on  the  nietaboli.siii  of  Df.4BETES.  Fitz  (R.), 
Murphy  (W.  P.)  &  Grant  (S.  B.),  J.  Metab,  Research  (Morris¬ 
town),  1922,  2,  253-765. 

The  respiratory  quotient,  the  basal  metabolism,  the  blood  sugar, 
ketones  and  CO,  combining  power  of  the  blood  and  the  total  nitro¬ 
gen,  sugar  and  ketones  of  the  urine  were  determined  before  and  at 
various  intervals  after  the  administration  of  insulin.  Insulin  in¬ 
creased  the  fasting  respiratory  quotient  not  only  during  the  first 
few  hours  after  administration  but  for  at  least  3  days  after  its  ces¬ 
sation.  Glycosuria,  hyperglycemia  and  ketosis  were  abolished.  In¬ 
sulin  influences  protein  metabolism  markedly;  in  several  subjects  a 
negative  nitrogen  balance  was  changed  to  a  positive  balance  within 
a  comparatively  short  time.  Insulin  seems  to  have  only  an  Indirect 
effect  upon  basal  metabolism. — I.  M. 

The  blood  sugar  following  IXSUEIX  administration  and  symptom 
complcx-hypoglycemia.  Fletcher  (A.  A.)  &  Campbell  (W.  R.),  J 
Metab.  Research  (Morristown),  1922,2,  637-649. 

The  blood  sugar  was  determined  before  and  at  hourly  intervals 
after  administration  of  insulin.  A  fast  of  14  hours  preceded  each 
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experiments  The  blood  sugar  was  lowered  in  all  cases,  the  lowest 
level  being  reached  in  from  2  to  4  hours  after  insulin  administra¬ 
tion.  In  general  the  greatest  absolute  and  percentage  decreases 
were  found  in  those  cases  with  the  highest  initial  values.  Propor¬ 
tionally  greater  dosage  is  required  to  produce  hypoglycemia  than  to 
reduce  hyperglycemia.  In  2  subjects  insulin  was  administered  in 
different  amounts  on  different  days.  It  was  found  that  there  is  no 
accurate  relationship  between  insulin  dosage  and  amount  of  reduc¬ 
tion  of  blood  sugar.  The  symptom  complex  of  hypoglycemia  and  its 
treatment  are  described  in  detail.  The  symptoms  appear  in  differ¬ 
ent  subjects  at  different  blood  sugar  levels,  varying  from  0.035%  to 
0.070%.  They  are  at  first  nervousness,  excessive  hunger  and  weak¬ 
ness  and  later,  profuse  perspiration,  emotional  instability,  aphasia, 
confusion,  syncope  or  collapse  and  Anally  unconsciousness  and  convul¬ 
sions.  Adrenalin  injection,  1  cc.  of  1:1000  solution  in  severe  cases, 
followed  by  glucose  intravenously  or  by  mouth  or  glucose  alone  con¬ 
stitutes  the  treatment. — I.  M. 

The  effect  of  INSULIN  on  the  central  nervous  system  and  its  rela¬ 
tion  to  the  PITUITARY  body.  Olmsted  (J.  M.  D.)  &  Logan 
(H.  D.),  Am.  J.  Physiol.  (Balt.),  1923,  66,  437-444.  - 

If  the  pituitary  is  left  intact  in  decerebrate  cats,  the  blood 
sugar  is  high,  and  but  little  affected  by  insulin.  If  the  pituitary  is 
removed,  typical  insulin  convulsions  can  be  induced.  The  presence 
or  absence  of  the  adrenals  appears  not  to  inAuence  the  results. 
There  are  no  signs  of  convulsions  in  decapitate  cats  even  if  the  blood 
sugar  is  maintained  at  the  convulsion  level  of  normal  cats.  The 
locus  of  action  of  insulin  is  on  the  bulbar  centers,  particularly  the 
respiratory  center. — T.  C.  B.  ,  :  i.,  •  : 

The  use  of  insulin  in  juvenile  DIABETES.  Geyelin  (H.  R.),  Harrop 
(G.),  Murray  (Marjorie  F.)  &  Corwin  (Eugenia),  J.  Metab.  Re¬ 
search  (Morristown),  1922,  2,  767-791. 

A  report  of  9  subjects  with  severe  juvenile  diabetes  treated 
with  insulin  over  periods  of  from  3  to  8  months.  It  was  found  that 
the  downward  course  of  the  disease  so  well  known  in  juvenile  dia¬ 
betes  can  be  arrested,  that  steady  gain  in  weight. and  growth  with 
increase  in  mental  and  physical  vigor  takes  place,  that  a  total  food 
intake  approximating  the  normal  age  requirement  in  calories  can  be 
achieved  and  that  severe  or  permanent  ill  effects  are.  not  produced 
by  insulin  treatment. — I.  M. 

Effects  following  the  intestinal  administration  of  (ileUiij  INSULIN. 
Hachen  (D.  S.)  &  Mills  (C.  A.),  Am.  J.  Physiol.  (Balt.),  1923,  6.1, 
395-402.  • 


Insulin  introduced  into  rabbit  intestine  promptly  lowers  the 


156 


PANCREAS 


hyperglycemia  due  to  ether.  No  effect  was  noted  when  large  doses 
were  administered  by  the  intestinal  route  in  man. — T.  C.  B. 

The  insulin  treatment  of  1)I.\BETES  MELLITUS  in  general  prac* 
tice.  Hamburger  (L.  P.),  Internal.  Clin.  (Phila.),  1923,  2,  33s, 
21-35. 

Insulin  will  reduce  hyperglycemia  due  to  any  cause.  How  in¬ 
sulin  acts  is  still  unknown;  its  effects  are  probably  the  result  of  a 
promotion  of  glycogenosis.  Five  case  histories  are  reported  in  de¬ 
tail, — 2  of  them  of  children, — showing  the  marked  effects  of  insulin 
in  patients  suffering  with  apparently  hopeless  cases  of  diabetes  mel- 
litus.  For  the  average  case  the  strength  of  insulin  designated  as 
HIO  is  advised;  this  is  administered  subcutaneously  from  15  to  30 
minutes  before  2  meals.  In  refractory  cases  it  may  be  given  before 
each  of  the  3  meals.  Ordinarily  5  units  twice  a  day  are  admin¬ 
istered  at  the  beginning  of  treatment.  Because  of  the  possibility 
of  severe  reactions  the  doasage  should  be  increased  cautiously.  Mild 
reactions  may  be  combatted  by  orange  juice,  candy,  or  sugar  in  any 
form  given  by  mouth.  Severe  reactions  require  intravenous  injec¬ 
tions  of  glucose.  Insulin  properly  administered  for  a  long  period 
will  so  spare  the  pancreas  of  diabetics  that  the  function  of  the  organ 
may  be  restored  either  to  normal  or  with  slight  modification  of  the 
diet,  to  a  practically  normal  status. — I.  B. 

Insulin  and  diet  in  the  treatment  of  DIABETES.  Harris  (S.),  In¬ 
ternal.  Clin.  (Phila.),  1923,  2,  33s,  6-20. 

A  good  general  review  of  insulin  therapy.  This  substance  will 
bear  the  same  relationship  to  diabetes  that  thyroid  extract  bears  to 
hypothyroidism.  It  is  probable  that  by  giving  rest  to  the  pancreas 
in  the  early  stages  of  diabetes  insulin  will  cure  many  cases  perma¬ 
nently.  The  use  of  insulin  in  diabetic  coma  is  quite  as  life  saving  a 
procedure  as  the  use  of  antitoxin  in  severe  diphtheritic  infection. 
The  use  of  insulin  should  be  controlled  by  frequent  blood  sugar 
determinations  in  order  to  determine  the  degree  of  tolerance  of  the 
patient  in  question.  The  limitations  and  indications  for  the  use  of 
insulin,  as  well  as  the  dosage  and  method  of  administration  are 
adequately  discussed  by  the  author.  He  warns  against  certain  use¬ 
less  biological  products  recently  placed  upon  the  market.  The  Wilder 
modification  of  Woodyatt’s  maintenance  diet,  as  used  in  the  Toronto 
General  Hospital,  seems  to  be  the  best  method  in  the  beginning 
treatment  of  diabetes.  Starting  with  a  diet  based  on  Banting’s 
method  of  estimating  the  diabetic's  maintenance  diet,  the  patient, 
becoming  clinically  improved,  is  placed  on  an  increased  dietary  until 
he  is  getting  500  calories  more  than  the  low  maintenance  diet,  if 
his  blood  sugar  is  about  normal.  This  dietary  is  continued  indefi¬ 
nitely  and  no  insulin  is  required,  the  patient  increasing  markedly  in 
weight  and  vigor.  The  dietary  of  severe  diabetics  must  be  managed 
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somewhat  differently,  depending  upon  the  progress  of  the  disease 
and  the  existence  of  complications.  Relatively  large  doses  of  insulin 
are  required  in  these  cases.  The  question  of  educating  the  diabetic 
to  the  needs  of  careful  self-observation  is  vital.  Focal  infections, 
too,  whether  causative  or  sequentially  related  to  diabetes,  require 
careful  attention.  In  this  relation  are  included  especially  such  con¬ 
ditions  as  chronic  pancreatitis,  gall  bladder  and  gastro-intestinal 
infection.  An  achylia  may  be  the  cause  of  pancreatic  deficiency,  and 
may  be  improved  by  the  administration  to  the  patient  of  dilute 
hydrochloric  acid  with  the  food.  Harris  believes  that  a  rest  in  bed 
at  the  beginning  of  treatment  is  useful  and  should  depend  for  its 
duration  on  the  physical  condition  of  the  patient.  Since  emotional 
excitement  may  bring  on  a  severe  and  even  fatal  hyperglycemia,  the 
author  regards  an  attitude  of  serenity  of  mind  as  important. — I.  B. 

DIABETES;  deaths  folllowiiig  sudden  changes  in  diet.  Joslin 
(E.  P.),  Med.  Clin.  N.  Am.  (Phila).,  1922,  5,  1205-1212. 

A  discourse  on  the  value  of  dietary  vigilance  in  the  treatment 
of  diabetes  mellitus,  with  illustrative  cases.  Sudden  death  in  dia¬ 
betes  may  take  place  because  of  (1)  inanition,  particularly  when 
the  blood  sugar  falls  far  below  the  normal  level;  (2)  heart  disease, 
especially  angina  pectoris;  and  (3)  diabetic  coma,  the  most  common 
cause  of  death.  Formerly  two-thirds  of  all  the  author’s  fatal  cases 
succumbed  to  coma,  but  among  the  536  diabetics  treated  in  hos¬ 
pitals  since  April  1,  1919,  there  were  but  4  instances  among  16 
deaths,  and  another  case  complicated  with  pregnancy  and  pneu¬ 
monia.  About  90%  of  cases  of  diabetes  mellitus  which  prove  fatal 
during  the  first  year  die  of  coma.  During  the  first  year,  however, 
the  disease  is  most  amenable  to  proper  treatment. — I.  B. 

DIABETES  of  five  years'  duration  in  a  fifteen-year-old  boy.  Joslin 
(E.  P.1,  Med.  Clin.  N.  Am.  (Phila.),  1922,  5,  1212-1220. 

A  boy,  aged  15,  during  5  years  of  treatment  for  diabetes  melli¬ 
tus,  was  under  hospital  observation  on  8  different  occasions.  De¬ 
spite  faithful  and  intelligent  co-operation  on  the  part  of  the  patient, 
the  disease  became  more  severe.  Following  the  institution  of  the 
Newburgh-Marsh  high-fat  dietary,  the  urinary  and  blood  sugar  still 
remained  above  normal,  but  the  boy’s  general  condition  seemed  im¬ 
proved  and  he  was  sent  home.  Eighteen  days  later  he  returned 
looking  much  better,  the  urine  was  free  from  sugar  and  diacctic 
acid;  blood  sugar  was  0.08%,  blood  fat,  0.70%,  and  there  was  a 
gain  of  6  pounds  in  weight. — I.  B. 

INSUIAN  in  hospital  and  home.  Joslin  (E.  P.),  Gray  (H.)  &  Root 
(H.  F.),  J.  Metab.  Research  (Morristown),  1922,  2,  651-699. 

A  comprehensive  report  of  83  subjects  with  diabetes  mellitus 
treated  with  insulin  between  August  7,  1922,  and  January  25,  1923. 
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The  necessity  for  special  education  on  the  part  of  the  patient  re¬ 
ceiving  insulin  is  emphasized.  Of  the  83  patients  with  severe  cases 
treated  with  insulin  78  are  still  alive,  have  shown  improvement  and 
are  able  to  take  about  one-third  larger  diet  with  than  without  Insu¬ 
lin,  although  the  dosage  is  relatively  small  in  most  cases.  Death 
was  caused  in  2  patients  by  severe  lobar  pneumonia,  in  1,  by  tuber¬ 
culosis  and  hepatic  cirrhosis,  and  in  the  other  2  by  coma.  Ketones 
were  abolished  from  the  urine  and  the  COj  combining  power  of  the 
blood  was  elevated  in  all  cases  of  acidosis  except  in  the  fatal  cases 
in  which  too  small  doses  of  insulin  may  have  been  used.  The  authors 
do  not  consider  it  necessary  to  maintain  the  fasting  blood  sugar  at 
the  normal  level,  but  the  average  blood  sugar  value  in  their  patients 
was  reduced  from  0.24  to  0.19%.  The  average  gain  in  weight  was 
2.6  kg.  or  7.6%.  Patients  from  2  to  77  years  responded  equally  well 
to  treatment,  as  did  subjects  with  cases  of  short  and  long  duration. 
Diarrhea  or  other  complications  producing  a  lessened  blood  volume 
was  found  to  be  a  factor  favoring  the  development  of  hypoglycemic 
reactions.  The  basal  metabolism  increased  with  the  use  of  insulin 
and  the  respiratory  quotient  rose  with  food  after  insulin  to  above 
unity.  By  improving  the  diabetic  condition  insulin  aided  in  the 
recovery  from  both  local  and  generalized  infection.  The  ineffective¬ 
ness  of  insulin  by  mouth,  even  in  enormous  dosages,  was  demon¬ 
strated.  Properly  trained  patients  were  able  to  continue  treatment 
at  home  satisfactorily. — I.  M. 

])I.\BETES  statistics.  Kaas  (J.),  Bibliot.  f.  Lseger  (Copenhagen), 
1921,  113,  133-150;  273-279, 

According  to  statistics  in  Denmark  from  1890  to  1916  there 
has  been  an  increase  of  deaths  from  diabetes.  After  examination  of 
conditions  in  a  little  town  in  which  there  was  a  large  number  of 
cases  the  author  concluded  that  bad  hygienic  conditions  rather  than 
heredity  was  the  primary  cause  of  diabetes;  he  also  thinks  that 
some  cases  might  be  of  infectious  origin.  Some  cases  have  been 
found  in  the  literature  supporting  this  view.  During  the  war  the 
Danish  population  was  on  a  ration.  Patients  with  diabetes  could 
obtain  an  extra  portion  of  butter  and  bacon  upon  medical  prescrip¬ 
tion.  The  author  collected  these  prescriptions  and  studied  the  dis¬ 
tribution  of  the  cases.  The  number  of  cases  in  men  increased  up  to 
the  age  of  65-69,  in  women  up  to  70-74.  Among  1028  patients  there 
were  618  men  and  410  women.  Heredity  was  found  to  be  a  factor 
in  20%  of  the  cases.  In  Copenhagen  (about  600,000  inhabitants) 
there  were  about  2000  diabetics. — K.  H.  K. 

Treatment  of  DIABETES  with  insulin  (Traltement  du  diab^te  par 
Pinsullne).  Labb6  (M.),  Bull,  et  m#m.  Soc.  m6d.  d.  hOp.  d.  Par., 
1923,  47.  1061-1068. 
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The  majority  of  diabetics  need  no  treatment  with  insulin.  It 
is  in  the  severe  progressive  cases,  in  which  nitrogenous  waste  and 
acidosis  occur,  tending  to  coma,  that  insulin  treatment  is  of  benefit. 
The  insulin  prepared  in  France  is  less  active  than  is  that  made  in 
either  America  or  Great  Britain. — F.  S.  H. 

Acidosis  in  DIABETKS  and  elsewhere  (L’acidose  duns  le  diab^te  et 
en  dehors  du  diabete).  Labbd  (M.),  Rev.  mdd.  d.  Rosario,  1921- 
22,  11,  207-218. 

Ketosis  is  observed  in  diabetes,  in  the  vomiting  of  pregnancy, 
dyspeptic  coma,  etc.  This  is  a  symptom  of  liver  insufficiency.  Dia¬ 
betic  coma  may  be  due  to  ketogenic  acids  or  to  certain  derivations  of 
protein  metabolism. — B.  A.  H. 

Familial  DIABKTKS.  Landis  (H.  R.  M.),  Tr.  Ass.  Am.  Physicians 
(Phila.),  1921,  3«,  293-295. 

In  a  woman  of  58  the  persistent  presence  of  sugar  in  the  urine 
was  observed.  Urinary  examination  of  the  patient’s  brothers  and 
sisters  led  to  the  discovery  that  the  5  brunettes  of  the  family  were 
diabetic,  while  the  4  blondes  were  free  from  glycosuria.  There  was 
a  history  of  tuberculosis  in  3  of  the  4  generations  investigated  by 
the  author. — I.  B. 

The  treatment  of  DI.lltETFS  MELLITUS  with  iu.sulin.  Major 
(R.  H.),  J.  Am.  M.  Ass.  (Chicago),  1923,  80,  1597-1600. 

Major  confirms  the  value  of  insulin  treatment  in  a  series  of  30 
subjects,  7  being  described  briefiy.  In  one  case  of  severe  juvenile 
diabetes  and  several  cases  of  impending  coma  the  results  were  strik¬ 
ing.  One  patient  in  complete  coma  responded  after  receiving  130 
units  in  24  hours.  Lipemia  also  disappears  under  insulin  therapy. 

— W.  M.  A. 

The  effect  of  INSULIN  on  the  blood  sugar  following  total  and  par¬ 
tial  removal  of  the  liver.  Mann  (F.  C.)  &  Magath  (T.  B.),  Am. 
J.  Physiol.  (Balt.),  1923,  65,  403-417. 

The  symptoms  associated  with  the  hypoglycemia  following  ad¬ 
ministration  of  insulin  are  practically  the  same  as  those  following 
removal  of  the  liver,  but  the  hypoglycemia  following  insulin  may 
not  be  associated  with  symptoms,  while  that  following  removal  of 
the  liver  always  is.  The  experiments  show  that  the  liver  is  certainly 
not  necessary  for  the  hypoglycemic  action  of  insulin,  but  they  do 
not  show  that  it  is  not  involved  in  such  action. — T..C.  B. 

Insulin  in  the  treatment  of  severe  DIABETES.  MePhedran  (A.)  & 
Banting  (F.  G.),  Internat.  Clin.  (Phila.),  1923,  2,  338,  1-5. 

A  case  of  diabetes  mellitus  is  considered  severe  when  the  patient 
is  unable  to  metabolize  500  calories  over  and  above  the  basal  needs. 
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One  must  flrst  know  the  tolerance  of  the  patient  to  insulin,  in  a 
moderately  severe  diabetic  patient  one  unit  of  insulin  is  capable  of 
burning  2.5  gm.  of  glucose.  In  milder  cases  the  utilization  per  unit 
is  greater,  while  in  instances  complicated  by  infection  with  fever  it 
is  less.  The  practical  points  of  insulin  treatment  mentioned  in  this 
paper  must  be  read  in  the  original  to  be  fully  appreciated.  Insulin 
is  not  a  cure,  but  a  treatment  for  diabetes.  It  enables  the  patient 
to  burn  sufficient  carbohydrate  so  that  proteins  and  fats  may  be 
added  to  the  diet  in  sufficient  quantities  to  provide  energy  for  the 
economic  burdens  of  life. — I.  B. 

The  influence  of  neutral  or  alkaline  perfusates  on  the  respiratory 
metabolism  of  DEI’ANCKEATIZKD  animals.  Murlin  (J.  R.), 
Clough  (H.  U.)  &  Stokes  (A.  M.),  Am.  J.  Physiol.  (Balt.),  1923, 
04,  330-347. 

Weakly  alkaline  Ringer-Locke’s  solution  extracted  from  the 
pancreas  in  small  amount  a  substance  capable  of  increasing  the 
respiratory  quotient  in  the  depancreatized  dog  or  cat. — Physiol. 
Abst.,  8,  168. 

Observations  on  the  use  of  insulin  in  DIABETES  MELLITUS.  Olm¬ 
sted  (W.  H.)  &  Kahn  (S.  H.),  J.  Am.  M.  Ass.  (Chicago),  1923,  80, 
1903-1907. 

With  the  aid  of  a  number  of  charts  and  tables  Olmsted  and 
Kahn  report  observations  on  a  series  of  over  40  cases  of  severe  dia¬ 
betes  treated  with  insulin.  They  find  favorable  effect  on  hyper¬ 
glycemia,  glycosuria,  acetonuria,  nitrogen  balance,  basal  metabolic 
rate,  blood  alkali  and  general  symptoms.  Insulin  preserves  carbo¬ 
hydrate  tolerance  but  the  authors  are  not  sure  as  yet  that  it  in¬ 
creases  it. — W.  M.  A. 

influence  of  sugars  and  other  substances  on  the  toxic  effects  of  IN¬ 
SULIN.  Noble  (E.  C.)  &  Macleod  (J.  J.  R.),  Am.  J.  Physiol. 
(Balt.),  1923,  64,  547-560. 

“The  only  sugar  which  can  definitely  antidote  the  symptoms 
that  accompany  the  hypoglycemia  due  to  insulin  is  glucose.  Even 
when  the  animal  is  moribund  at  the  time  of  injection  this  sugar  may 
bring  about  permanent  recovery.” — T.  C.  B. 

The  influence  of  diet  on  the  alkaline  reserve  and  INSULIN  hypo¬ 
glycemia  in  rabbits.  Page  (I.  H.),  Am.  J.  Physiol.  (Balt.),  1923, 
66,  1-4. 

A  fall  in  alkali  reserve  is  associated  with  hyperglycemia;  any 
factor  tending  to  produce  such  a  fall  should  render  the  animal  more 
resistant  to  hypoglycemia.  The  present  investigation  shows  diet  to 
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be  such  a  factor.  Rabbits  kept  on  an  acid  forming  diet  are  more 
resistant  to  insulin  hypoglycemia  than  those  kept  on  basic  diets. 

— T.  C.  B. 

The  practical  use  of  insulin  in  the  treatment  of  DIABETES.  Petty 
(O.  H.),  Internet.  Clin.  (Phlla.),  1923,  2,  33s.,  37-59. 

Insulin  rapidly  lowers  the  hyperglycemia  of  diabetes  mellitus, 
raises  the  respiratory  quotient,  renders  the  urine  free  from  sugar, 
acetone  and  diacetic  acid,  and,  if  administered  in  sufficient  amount 
with  proper  dietary  instructions,  will  increase  the  patient’s  weight 
and  restore  to  normal  his  physical,  mental  and  reproductive  powers. 
Insulin  is  not  a  cure  for  diabetes  but  is  a  therapeutic  measure  of 
extreme  value.  In  Petty’s  experience,  the  average  amount  of  carbo¬ 
hydrates  controlled  by  one  unit  of  insulin  is  1.5  gms.  Since  this  is 
subject  to  many  variations,  each  patient  must  be  tried  out  with  diet, 
blood  sugar  tests  and  insulin  before  the  dosage  of  the  latter  can  be 
decided  upon.  A  thorough  knowledge  of  the  dietetic  management 
of  diabetes  mellitus  is  a  vital  prerequisite  to  the  use  of  insulin;  this 
applies  both  to  physician  and  patient.  Among  the  cases  cited  by 
the  author  are  6  of  coma  and  4  of  impending  coma  in  which  the 
patients  were  drowsy,  blood  sugars  were  above  280  mgs.,  and  there 
were  marked  urinary  diacetic  and  acetone  reactions.  All  4  patients 
with  impending  coma  recovered;  one  of  the  subjects  in  coma  died, 
making  the  percentage  of  recovery  in  the  coma  cases  approximately 
83.  The  response  to  insulin  in  children,  especially  in  severe  cases 
of  diabetes  mellitus,  is  almost  miraculous.  The  overdose  of  insulin 
is  not  difficult  to  detect  but  can  be  determined  with  mathematical 
precision  by  blood  chemistry  and  corrected  within  a  short  while  by 
the  oral  or  intravenous  administration  of  a  few  grams  of  glucose. 

— I.  B. 

The  effect  of  INSULIN  upon  morphine  hyperglycemia.  Stewart 
(G.  N.)  &  Rogoff  (J.  M.),  Am.  J.  Physiol.  (Balt.),  1923,  65,  331- 
341. 

Morphine  hyperglycemia  is  counteracted  by  insulin,  just  as  is 
other  experimental  hyperglycemias  in  which  the  adrenals  are  not 
essential. — T.  C.  B. 

Fats  in  the  treatment  of  DIABETES.  Strouse  (S.),  Med.  Clin.  N. 
Am.  (Phila.),  1921,  5,  233-237. 

A  brief  discourse  on  the  value  of  a  high  fat  dietary  in  the 
treatment  of  diabetes  mellitus.  Case  histories  of  2  patients  are  de¬ 
tailed;  in  each  there  was  complete  disappearance  of  acidosis  and 
marked  general  improvement  under  this  dietary. — I.  B. 

Mild  DIABETES  MELLITUS  with  acute  and  chronic  cholecystitis. 
Strouse  (S.),  Med.  Clin.  N.  Am.  (Phila.),  1921,  5,  237-238. 
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A  man  aged  46,  with  diabetes  mellitus  of  long  standing  and  an 
apparently  serious  gall  bladder  infection,  was  placed  on  a  protein 
50,  carbohydrate  50  and  fat  50  dietary  for  4  days.  He  became 
sugar  and  acetone  free  and  the  gall  bladder  symptoms  subsided. 
Ten  days  after  admission  to  the  hospital  the  diet  was  changed  to 
protein  20,  fat  136  and  carbohydrate  25.  When  the  patient  left  the 
hospital  he  was  on  a  dietary  of  protein  100,  fat  140  and  carbo¬ 
hydrate  55.  He  was  free  from  acetone  and  sugar  and  in  excellent 
condition. — I.  B. 

Severe  DIABKTUS  MELLITUS,  pulmonary  abscess,  and  hemopueu- 
mothorax.  Strouse  (S.),  Med.  Clin.  N.  Am.  (Phila.),  1921,  5, 
239-241, 

A  woman  of  29  entered  the  hospital  complaining  of  cough, 
vomiting,  weakness,  and  loss  of  weight.  There  had  been  gradually 
increasing  weakness  and  dyspnea  for  2  months  prior  to  this  time. 
There  was  a  loss  of  81  pounds  in  weight  during  the  past  year,  the 
period  during  which  she  was  conscious  of  the  presence  of  diabetes. 
On  physical  examination  the  patient  appeared  desperately  ill,  with 
marked  dyspnea,  cyanosis,  cough,  high  fever,  and  an  acetone  odor 
to  the  breath.  The  chest  examination  revealed  the  presence  of  pul¬ 
monary  abscess  on  the  right  side  and  hemopneumothorax.  The 
blood  sugar  was  0.80%.  The  urine  showed  a  specific  gravity  of  1040 
with  3.75%  sugar;  acetone  and  diacetic  acid  were  also  present.  Fol¬ 
lowing  a  preliminary  dietary  to  overcome  acidosis  she  was  put  on  a 
high  fat  dietary,  3  days  after  the  institution  of  which  she  became 
sugar  and  acetone  free,  and  her  blood  sugar  was  reduced  to  0.17. 
Despite  the  fact  that  there  still  persisted  the  signs  and  symptoms 
of  pulmonary  abscess,  her  urine  remained  sugar  free  and  her  gen¬ 
eral  condition  was  greatly  improved.  The  author  concludes  that  the 
patient  would  not  have  improved  on  any  but  a  high  fat  dietary. 

—I.  B. 

Insulin  in  DIABETES  complicated  by  infection:  Necropsy  reporte  of 
three  fatal  cases.  Strouse  (S.)  &  Schultz  (O.  T.),  J.  Am.  M. 
Ass.  (Chicago),  1923,  80,  1592-1596. 

In  2  patients  with  localized  infection  insulin  therapy  gave 
striking  benefit;  in  the  3  fatal  cases  the  pathologic  findings  were  so 
extensive  that  little  could  be  expected  of  insulin. — W.  M.  A. 

Influence  of  PANCREAS  extract  on  diabetes  mellitus.  (Experimcn- 
telle  Untersuchnngen  fiber  die  Beeinflussung  des  Diabetes  melli- 
tus  durch  Pankreasextrakte) .  Stuber  (B.)  &  Krastel  (A.  R.), 
Biochem.  Ztschr.  (Berl.),  1923,  138,  56-71, 

Freshly  extirpated  pancreas  was  freed  from  fat  and  connective 
tissue  as  much  as  possible  and  ground  up  with  sand.  It  was  then 
macerated  with  methyl  alcohol  in  the  shaking  machine.  The  mass 
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was  then  extracted  with  methyl  alcohol  containing  2%  sulfuric  acid 
for  8  hours  using  a  reflux  condenser.  The  flltrate  was  treated  with 
10%  phosphotungstlc  acid  until  no  further  precipitate  was  formed. 
After  standing  for  24  hours  the  precipitate  was  digested  in  a  water 
solution  of  barium  hydroxide  and  Altered  after  12  hours.  The  fil¬ 
trate  was  neutralized  with  sulfuric  acid  and  tested  on  depancrea- 
tized  dogs,  and  rabbits  made  glucosuric  with  adreniii.  A  silver  frac¬ 
tionation  was  also  made  of  the  precipitated  compounds.  The  injec¬ 
tion  of  extracts  so  prepared  caused  lowering  of  the  blood-sugar  val¬ 
ues.  The  anti-diabetic  action  reached  its  maximum  point  some  15 
to  20  minutes  after  the  administration  and  then  receded  rather 
rapidly  so  that  after  2  or  3  hours  the  blood  sugar  reached  again  its , 
former  point.  Sugar  excretion  was  also  lowered.  The  adrenin 
glycosuria  was  shortened  and  in  one  case  inhibited. — F.  S.  H. 

lliniinished  glycolysis  in  the  blood  in  DIABKTKS.  Preliminary  re¬ 
port  and  a  tentative  theory  of  the  disease.  Thalhimer  (W.)  & 
Perry  (Margaret  C.),  J.  Am.  M.  Ass.  (Chicago),  1923,  80,  1614- 
1616. 

The  loss  of  blood  sugar  in  sterile  deflbrinated  blood,  incubated 
at  37®  C.  for  24  hours,  has  been  studied  by  Thalhimer  and  Perry  in 
a  series  of  9  diabetic  and  6  normal  subjects.  Glycolysis  was  dimin¬ 
ished  In  diabetic  blood  in  proportion  to  the  severity  of  the  disease. 
Lactic  acid  was  demonstrated  in  the  blood  at  the  end  of  incubation. 
Fresh  sterile  potato  juice  reduced  the  blood  sugar  level  in  a  rabbit 
and  caused  glycolysis  in  vitro.  As  a  result  of  their  own  and  other 
recent  work  the  authors  advance  the  theory  that  diabetes  is  caused 
by  a  deficiency  in  the  oxidizing  ferments  in  all  tissues,  and  that 
these  ferments  are  stimulated  or  activated  by  a  pancreatic  hormone. 

— W.  M.  A. 

Karity  of  DI.4BKTES  MELLITUS  in  Croatia  (Ueber  die  Seltenheit 
des  Diabetes  melli^us  in  Kroatien).  Thaller  (L.),  Wien.  med. 
Wchnschr.,  1923,  36,  541. 

In  Croatia  the  author  treated  in  10  years  22,792  patients.  Only 
26  suffered  from  diabetes  and  only  1  died  in  coma. — J.  K. 

On  the  effect  of  INSULIN  on  blood  phosphate.  Wlgglesworth 
(V.  B.),  Woodrow. (C.  E.),  Smith  (W.)  &  Winter  (L.  B.),  J. 
Physiol.  (Lond.),  1923,  57,  447-449. 

Injection  of  insulin  in  rabbits  causes  a  rapid  fall  in  inorganic 
phosphorus,  which  Is  maintained  many  hours  after  recovery  from 
convulsions.  The  total  acid-soluble  phosphorus  is  very  little  altered. 

— T.  C.  B. 
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Clinical  obserrations  on  INSULIN.  Wilder  (R.  M.),  Boothby 
(W.  M.),  Barborka  (C.  J.),  Kitchen  (H.  D.)  &  Adams  (S.  F.),  J. 
Metab.  Research  (Morristown),  1922,  2,  701-728. 

The  glucose  tolerance  of  patients  with  uncomplicated  diabetes 
is  determined  under  standard  dietetic  conditions  without  Insulin. 
Then,  a  dosage  of  insulin  (20  to  40  units)  is  administered,  thus 
permitting  an  increase  of  the  daily  diet  to  a  standard  food  mixture 
of  about  2500  calories.  The  tolerance  on  this  diet  with  insulin, 
minus  the  original  or  basal  tolerance  without  it,  gives  the  grams  of 
glucose  utilized  by  the  body  with  the  help  of  the  insulin  only,  and 
this,  divided  by  the  number  of  units  employed,  gives  the  glucose 
value  of  each  unit  of  insulin.  The  diet  is  made  up  in  both  cases 
with  0.67  gm.  of  protein  per  kilo  body  weight  and  with  carbohy¬ 
drate  and  fat  so  adjusted  as  to  safely  guard  against  ketogenesis. 
The  24  hour  urine  is  allowed  to  contain  a  trace  of  glucose  in  both 
cases.  In  calculating  the  total  glucose  in  the  metabolism  the  in¬ 
gested  protein  is  disregarded  and  the  sugar  from  the  protein  sources 
is  determined  by  multiplying  the  number  of  grams  of  nitrogen  in 
the  urine  by  the  factor  3.7.  One-tenth  of  the  fat  and  all  of  the 
carbohydrate  are  calculated  as  glucose.  The  basal  tolerance  is  the 
difference  between  the  glucose  value  of  the  standard  food  mixture 
and  the  average  daily  glucose  excretion.  As  a  rule,  one  rabbit  unit 
of  iletin  will  account  for  the  utilization  of  1.5  to  2.0  gm.  of  glucose 
in  the  body.  In  the  clinical  use  of  insulin  the  results  reported  con¬ 
firm  those  of  the  Toronto  workers.  It  was  found,  however,  that  a 
single  daily  dose  in  the  morning  was  preferable  in  every  way  to 
giving  the  same  quantity  in  divided  doses  throughout  the  day.  The 
mechanism  of  carbohydrate  metabolism  is  briefiy  discussed.  Fruc¬ 
tose,  in  most  instances,  is  more  active  in  the  metabolism  with  and 
without  insulin  than  glucose,  which  suggests  that  it  might  be  nearer 
the  final  form  in  which  glucose  is  utilized  by  the  body. — I.  M. 

A  clinical  study  of  the  effects  of  insulin  in  severe  DIABKTES.  Wil¬ 
liams  (J.  R.),  J.  Metab.  Research  (Morristown),  1922,  3.  729- 
751. 

The  author  reports  the  results  of  the  insulin  treatment  of  44 
subjects  with  severe  diabetes  and  compares  them  with  the  results 
of  careful  dietetic  management,  alone,  on  the  same  patients  and  56 
others.  During  the  periods  of  observations — 20  to  250  days — only 
4  patients  died,  2  from  coma  because  of  insufficient  insulin  supply 
and  2  from  causes  other  than  diabetes.  Insulin  treatment  brought 
about  far  greater  comfort  and  strength  in  the  40  living  subjects 
than  had  before  been  experienced.  The  attempt  to  utilize  high 
diets  by  large  doses  of  insulin  was  not  found  to  be  satisfactory. 
More  satisfactory  results  were  obtained  it  the  insulin  was  given  in 
several  doses  throughout  the  day  rather  than  the  same  amount  in 
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one  dose.  Insulin  first  caused  storage  of  glucose,  then  release  from 
the  tissues  Into  the  blood  stream.  No  definite  influence  was  ob¬ 
served  on  the  natural  function  of  the  pancreas. — I.  M. 
s 

On  the  lowering  of  the  blood  sugar  by  an  extract  of  yeast.  Winter 
(L.  B.)  &  Smith  (W.),  J.  Physiol.  (Lond.),  1923,  67,  xl. 

A  solid  preparation  has  been  obtained  from  yeast  which  appears 
to  be  similar  to  “insulin”  in  its  properties  and  effects — e.  g.,  lower¬ 
ing  of  blood  sugar,  production  of  convulsions.  Both  contain  P  and 
carbohydrate.  Seliwanoff’s  reaction  is  positive  in  each  case  after 
hydrolysis. — Physiol.  Abst.,  8,  111. 

.An  effect  of  INSULIN  on  the  nature  of  the  blood  sugar.  Winter 
(L.  B.)  &  Smith  (W.),  J.  Physiol.  (Lond.),  1923,  57,  Ixx. 

Following  injection  of  insulin  into  normal  rabbits,  the  copper 
reducing  power  becomes  gradually  lower,  and  when  the  animal  is 
nearing  or  in  convulsions,  is  quite  absent.  The  average  blood  sugar 
by  Bang’s  method  at  this  state  is  0.05%.  The  blood  filtrate  contains 
a  dextro-rotatory  substance  of  a  carbohydrate  nature. — Physiol. 
Abst.,  8.  252. 

The  clinical  use  of  INSULIN.  Woodyatt  (R.  T.),  J.  Metab.  Research 
(Morristown),  1922,  2,  793-801. 

A  summary  of  the  results  of  the  insulin  treatment  of  150  dia¬ 
betic  patients.  The  author  concludes  that  the  subcutaneous  or  in¬ 
travenous  routes  of  administration  are  the  most  convenient  and  re¬ 
liable.  One  dose  daily  was  satisfactory  in  90%  of  the  subjects; 
division  into  2  injections  was  necessary  in  exceptional  cases  only. 
The  dosage  and  the  method  of  insulin  treatment  should  be  deter¬ 
mined  for  the  individual  patient.  In  general,  a  certain  diet  approxi¬ 
mately  fulfilling  basal  requirement  is  given.  If  desugarization  oc¬ 
curs  the  diet  is  increased  until  glycosuria  occurs.  Unless  the  diet 
is  a  proper  one  for  the  subject  without  causing  glycosuria,  enough 
insulin  is  given  to  supplement  the  natural  powers  of  the  patient  to 
metabolize  it  almost  completely.  For  the  assay  of  insulin  subjects 
with  long-standing  diabetes  with  well-known  food  tolerance  were 
given  diets  which  would  allow  the  excretion  of  20  to  25  gm.  glucose 
per  day.  A  certain  number  of  units  of  insulin  (about  10)  were  then 
given  and  the  amount  of  glycosuria  again  determined.  The  differ¬ 
ence  between  the  two  24  hour  amounts  of  sugar  excreted  divided  by 
the  number  of  units  of  insulin  given  gives  the  carbohydrate  equiva¬ 
lent  of  the  insulin  unit;  this  is  between  1  and  1.5  gm.  glucose  per 
1  rabbit  unit.  The  author  has  used  insulin  temporarily  in  some 
subjects  to  desugarize  and  restore  tolerance  in  order  to  save  time 
for  the  patient  and  to  spare  the  hardship  of  a  week  or  so  of  under¬ 
nutrition.  Withdrawal  of  the  insulin  left  the  patient  still  on  his  diet 
without  glycosuria.  Since  the  author  found  renal  glycosuria  to  be 
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unaffected  by  insulin  he  suggests  its  use  in  questionable  cases  as  a 
diagnostic  test.  It  is  unnecessary  for  the  subject  to  be  kept  sugar 
free  in  very  advanced  cases  because  there  is  no  natural  tolerance 
to  lose,  whereas  it  is  desirable  for  those  with  considerable  natural 
tolerance  or  power  to  regain  such. — I.  M. 

Interrelation  between  I’AR.ATHYKOIl)  function  and  intestinal  secre¬ 
tion  (Sulle  correlazioni  tra  funzione  paratiroidea  e  secrezione 
enterica).  Artom  (C.),  Riforma  med.  (Napoli),  1922,  38,  856. 

Following  removal  of  the  thyroid  and  parathyroids  there  is 
progressive  diminution  in  the  amount  of  intestinal  secretion  as  well 
as  of  its  invertase  and  erepsin  content;  if  the  thyroid  alone  is  re¬ 
moved  no  change  is  seen.  After  partial  parathyroidectomy  the  same 
phenomenon  is  temporarily  observed.  Calcium  salts  seem  to  be  of 
value  even  for  the  enteric  condition  in  parathyroid  insufficiency. 

— G.  V. 

The  pathogenesis  of  I*AR.\THVROII)  tetany.  Dragstedt  (L.  R.),  J. 
Am.  M.  Ass.  (Chicago),  1922,  79,  1.593-1594. 

As  a  result  of  a  series  of  experiments  on  32  dogs,  Dragstedt 
concludes  that  parathyroid  tetany  is  due  to  an  intoxication;  the 
toxic  substances  come  from  the  gastro-intestinal  tract.  They  arise 
through  the  activity  of  the  proteolytic  group  of  bacteria  and  are 
probably  of  the  nature  of  amins.  The  function  of  the  parathyroid 
glands  is  to  prevent  intoxication  by  these  poisons.  The  parathyroids 
do  not  furnish  a  hormone  necessary  for  life,  and  dogs  may  be  kept 
alive  indefinitely  if  treatment  is  directed  to  the  prevention  of  this 
toxemia. — W.  M.  A. 

The  control  and  cure  of  PARATHYROID  tetany  by  diet.  Drag¬ 
stedt  (L.  R.)  &  Peacock  (S.  C.),  Am.  J.  Physiol.  (Balt.),  1923, 
84,  424-434;  see  also  ibid.,  63,  408-409  (Proc.). 

Parathyroid  tetany  is  due  to  an  intoxication  by  the  products  of 
proteolytic  bacteria,  and  it  Is  the  function  of  these  glands  to  prevent 
intoxication  hy  these  poisons.  The  parathyroids  do  not  furnish  a 
hormone  necessary  for  life. — T.  C.  B. 

The  mechanism  involved  in  recovery  from  PARATHY'ROID  tetany. 
Dragstedt  (L.  R.),  Phillips  (K.)  &  Sudan  (A.  C.),  Am.  J.  Physio’l. 
(Balt.),  1923,  65,  368-378. 

Having  previously  shown  that  parathyroidectomized  dogs  can 
be  kept  alive  indefinitely  by  a  special  carbohydrate  diet,  experiments 
were  made  with  various  substances  to  determine  the  mechanism.  It 
was  found  that  parathyroidectomized  dogs  were  less  resistant  to 
guanidine,  methylguanidine,  trimethylamine,  histamine  and  intes¬ 
tinal  poisons,  than  were  normal  dogs,  and  doses  that  have  no  effect 
in  normal  dogs  may  produce  symptoms  of  tetany  in  parathyroidecto- 
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mized  dogB.  It  is  suggested  that  the  parathyroids  form  part  of  a 
detoxicating  mechanism  of  the  body. — T.  C.  B. 

(I’AKATHVROID)  Kxciting  factors  in  experimental  tetany  in  dogs. 
Dragstedt  (L.  R.),  Phillips  (K.)  &  Sudan  (A.  C.),  Am.  J.  Physiol. 
(Balt.),  1923,  65,  503-511. 

Protocols  of  various  experiments  to  show  that  tetany  is  due  to 
infection.  Tetany  can  be  induced  in  parathyroidectomized  dogs  that 
have  been  kept  in  good  condition  by  a  carbohydrate  diet  by  various 
conditions,  such  as  feeding  meat,  high  temperature,  muscular  exer¬ 
cise,  estrus  and  infection.  It  is  suggested  that  tetany  in  man  may 
be  the  result  of  relative  insufficiency  of  the  detoxicating  mechanism 
of  the  parathyroids,  without  a  lesion  of  these  glands. — T.  C.  B. 

Tlio  direct  influence  of  the  blood  of  PAR.ATHVKOID  tetany  animals 
on  the  excitability  of  the  motor  nerves.  Jacobson  (Clara),  Am.  J. 
Physiol.  (Balt.),  1923,  63,  535-539. 

There  is  a  chemical  change  in  the  blood  directly  affecting  excita¬ 
bility  of  nerve.  The  experiments  were  made  by  cross  circulation 
between  a  dog  with  tetany  and  a  normal  dog. — Physiol.  Abst.,  8,  141. 

The  influence  of  PINEAL  and  TESTICLE  substance  on  the  growth 
and  development  of  tadi>oIes  (Der  Einfluss  der  Zirbeldriisen  und 
Hodensubstanz  uuf  Wachstum  und  Entwicklung  von  Froschlar- 
ven).  Groebbels  (F.)  &  Kuhn  (E.),  Ztschr.  f.  Biol.  (Miinchen. 
u.  Leipz.),  1923,  78,  1-6. 

Acceleration  of  development  and  increase  of  growth  occcurs 
after  feeding  with  pineal  and  testicle  substance.  Addition  of  testicle 
substance  to  insufficiently  fed  larvae  makes  up  for  the  lack  of 
growth. — Physiol.  Abst.,  8,  232. 

PINEAL  tumors  and  cerebral  adiposity  (Zur  Diagnostik  der  Zir- 
belgeschwiilste  und  zur  Kritik  der  cerebralen  Adipositas).  Luce 
(H.),  Deutsche  Ztschr.  f.  Nervenh.  (Leipz.),  1921,  68/69,  137-210. 

In  a  child  of  5^  years  partial  ophthalmoplegia  and  cerebellar 
ataxia  were  noted.  The  roentgenogram  showed  the  shadow  of  a 
calcified  pineal  gland.  There  was  also  hydrocephalus  and  slight 
adiposity.  A  case  is  reported  of  angiosarcoma  at  the  base  of  the 
brain  in  the  region  of  the  pons  and  base  of  the  mesencephalon. 
Macroscopically  and  microscopically  the  pituitary  was  intact.  There 
were  considerable  adiposity,  amenorrhea,  symptoms  of  cerebral 
tumor  and  hyperglycemia  (0.21%).  The  author  concludes  that 
internal  hydrocephalus  may  cause  dystrophia  adiposogenitalis  by 
mechanical  or  toxic  irritation  of  the  mesencephalic  centers  and  that 
there  is  no  specific  pituitary  or  pineal  adiposity.  Pineal  tumors 
may  cause  adiposity  by  direct  pressure  upon  the  mesencephalic  cen- 
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ters  by  producing  hydrocephalus  or  by  toxic  influence  upon  the  cen¬ 
ters.  Precocious  development  in  cases  of  pineal  tumor  is  the  con¬ 
sequence  of  absence  of  the  inhibitory  pineal  hormone  and  of  an 
unusually  large  amount  of  sexual  hormones. — ^A.  B. 

Rhythmical  convergence  spasm  of  the  eyes  in  a  case  of  tumor  of  the 
PINKAL  gland,  de  Monchy  (S.  J.  R.),  Brain  (Lond.),  1923,  46, 
179-188. 

The  tumor,  a  teratoma,  in  a  boy  of  14,  consisted  of  two  parts, 
joined  by  connective  tissue,  one  lying  in  the  situation  of  the  pineal, 
the  other  between  the  folds  of  the  dura  mater  where  the  falx  cerebri 
and  tentorium  cerebelli  meet.  The  Argyll-Robertson  sign  was  pres¬ 
ent,  with  lymphocytosis  of  the  cerebro-spinal  fluid,  not  due  to  cere- 
bro-spinal  syphilis.  The  general  picture  was  similar  to  that  in 
dystrophia  adiposogenitalis. — A.  T.  C. 

Relations  between  defective  diet  and  the  THYMUS  gland  in  tadpoles 
of  Rana  teniporaria  (Die  Beziehungen  zwischen  unzureichender 
Kmharung  und  Thymuswirkung  bei  Larven  von  Rana  tempo- 
raria).  Groebbels  (F.),  Ztschr.  f.  Biol.  (Miinchen),  1922,  77, 
249-260. 

Young  tadpoles  fed  on  calves’  thymus,  either  the  gland,  or  an 
extract  of  it,  gain  weight  faster  than  controls.  They  retain  their 
larval  appearance  and  are  marked  by  a  general  deep  pigmentation 
of  the  skin.  Older  tadpoles,  however,  gain  weight  less  rapidly  than 
normal  animals.  Vitamine  free  “Piszidin”  was  used  as  a  defective 
diet.  Older  animals  fed  this  alone  show,  usually,  an  increased  rate 
of  development  and  always  a  decrease  in  gain  of  weight  compared 
with  controls.  These  animals  soon  become  very  light  in  color.  If, 
however,  the  animals  are  less  than  3  weeks  old  at  the  start,  the  de¬ 
fectively  nourished  animals  gain  weight  faster  than  the  normal. 
When  thymus  is  added  to  the  above  diet  the  tadpoles  develop  the 
typical  thymus  effects  in  weight  and  color  as  seen  in  the  flrst  experi¬ 
ments.  These  effects  are  slower  to  appear  than  in  the  normally 
nourished  thymus  fed  larvae.  The  development  of  the  defectively 
fed  animals  whether  thymus  is  added  or  not  is  more  rapid  than  nor¬ 
mal  and  proceeds  at  about  the  same  rate  in  the  two  cases.  Auto¬ 
claved  thymus  extract  produces  a  relative  increase  in  weight  in  nor¬ 
mally  fed  tadpoles,  but  this  result  decreases  with  time.  It  produces 
a  marked  retardation  in  development  both  in  normal  and  vitamine 
starved  tadpoles. — J.  C.  D. 

The  effects  of  THYMECTOMY  (Sugli  effetti  della  timectomia). 
Pighini  (G.),  Riv.  sper.  di  freniat.  (Reggio  Emilia),  1922,  46, 
1-88. 

Whenever  thymectomy  is  performed  at  the  proper  time  (the 
first  14  days  in  dogs,  the  flrst  months  of  life  in  chickens)  patho- 
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logical  changes,  in  Pighini’s  experience,  invariably  follow.  After  a 
certain  stage  of  development  thymectomy  does  not  bring  about  such 
regular  and  striking  consequences.  Lesions  are  found  in  the  organ¬ 
ism  in  the  folllowing  order:  bones,  cbromafBne  tissue,  neuromuscu¬ 
lar  system,  hemolymphatic  system  (blood  and  spleen),  sexual  glands, 
thyroid,  pancreas,  liver  and  adrenal  cortex.  Man  seems  to  be  even 
more  sensitive  than  animals  to  thymectomy.  In  the  early  extrauter- 
ine  life,  before  puberty,  the  thymus  is  indispensable.  Its  removal  at 
such  a  time  causes  abnormal  conditions  in  nearly  all  tissues  and 
organs,  leading  to  death  with  clinical  symptoms  of  progressive 
cachexia  and  mental  weakness.  The  amount  and  the  frequency  of 
the  lesions  vary  according  to  the  peculiar  metabolism  and  constitu¬ 
tion  of  the  subject.  The  incidence  of  lesions  is  as  folllows:  bones, 
chromafflne  cells,  neuromuscular  system,  hemolymphatic  system 
(blood  and  spleen),  male  sexual  glands,  adrenal  cortex,  female  sex¬ 
ual  glands,  pancreas  and  liver,  thyroid  and  hypophysis.  The  thymus 
has  a  trophic  as  well  as  an  evolutive  action,  especially  on  bones, 
lympathic  system,  sexual  glands  and  central  nervous  system. 
Through  lesion  of  the  thymus  the  nuclein  metabolism  of  the  organ¬ 
ism  becomes  altered.  The  thymus  has  a  great  deal  of  influence  on 
the  calcium  metabolism  also.  The  hypocalciflcation  of  bones  follow¬ 
ing  thymectomy  perhaps  is  not  due  to  acid  poisoning,  but  to  the  lack 
in  the  circulation  of  ferments,  hormones  or  other  speciflc  sub¬ 
stances,  so  that  activity  of  the  osteoblasts  and  morphologic  evolu¬ 
tion  of  the  epiphyseal  cartilages  is  inhibited. — G.  V. 

Itehavior  of  THY'ROIDLKSS  and  normal  guinea-pigs  with  a  scorbu¬ 
tic  diet  (Vergleichende  Versuche  iiber  das  Verhalten  von  schild- 
driisenlosen  Meerschweinchen  und  solchen,  die  Schilddriisen 
I>esitzen,  gegeniiber  einer  Xahrung,  die  zuni  Skorbut  fiihrt). 
Abderhalden  (E.),  Arch.  f.  d.  ges.  Physiol.  (Berl.),  1923,  198, 
164-168. 

Thyroidless  animals  suflered  more  severely  from  scurvy,  though 
its  onset  was  not  earlier  than  usual. — A.  T.  C. 

Hehavior  of  the  active  principle  of  the  THYROID  gland  in  the  ani¬ 
mal  body  (Uber  das  Verhalten  der  wirksamen  Schilddriisenstoft'c 
im  tierischen  Organismus).  Abelin  (J.),  Biochem.  Ztschr. 
(Berl.),  1923,  138,  169-175. 

Four  white  rats  were  fed  for  one  week  with  large  amounts  of 
an  active  thyroid  preparation.  This  substance  which  normally 
affects  the  metamorphosis  of  frog  larvae  could  not  be  detected  in 
the  blood,  the  urine  or  the  liver,  spleen,  kidneys  or  brain.  No  iodine 
could  be  found  in  the  liver  of  thyroid-fed  rats. — F.  S.  H. 
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The  relation  of  ucronieiEaly  to  THYROID  disease:  a  statistical  study. 
Anders  (J.  M.)  &  Jameson  (H.  L.),  Am.  J.  M.  Sc.  (Phila.),  1922, 
ItUt,  190-211. 

The  authors  record  2  cases  illustrating  modifications  of  the 
functions  of  the  thyroid  in  acromegaly,  and  have  compiled  tables 
showing  that  among  215  cases  of  acromegaly  on  record  lesions  of  the 
pituitary  are  mentioned  in  99,  and  in  68  cases  thyroid  changes  are 
described.  They  think  it  highly  probable  that  in  many  cases  of 
pituitary  disease  with  its  usual  syndrome  the  coexistence  of  thyroid 
alterations  and  symptoms  resulting  therefrom  was  overlooked. 
Hypothyroidism  was  found  to  be  more  commonly  associated  with 
acromegaly  than  hyperthyroidism,  and  combined  cases  with  myx¬ 
edematous  features  were  decidedly  improved  by  thyroid  preparations. 
The  writers  emphasize  the  fact  that  recognition  of  hypothyroidism 
in  acromegaly  is  most  important,  and  recommend  that  the  metabolic 
rate  should  be  determined  in  cases  of  acromegaly  which  present  fea¬ 
tures  suggestive  of  hypo-  or  hyper-thyroidism. — Med.  Sc.,  8,  293. 

Modifications  in  the  lipoid  content  of  the  liver  after  THYROID- 
KCrOMY  (Sulle  modificazioni  del  contenuto  in  lipoidi  nel  f^ato 
dopo  tiroidectomia).  Artom  (G.),  Riforma  med.  (Napoli),  1922, 
;18,  596. 

Alter  thyroidectomy  the  phosphatic  fatty  acids  are  diminished 
while  the  glycerids  are  increased.  There  is  also  a  change  of  rela¬ 
tion  between  phosphatic  fatty  acids  and  total  acidity  and  between 
cholesterin  and  phosphatic  fatty  acids. — G.  V. 

Vitiligo  and  alopecia  areata  with  severe  HYl’ERTHYROIDISM. 
Ayres  (S. ),  Arch,  de  dermat.  et  syph.,  1923,  8,  502. 

The  author  cites  a  case  of  vitiligo  and  alopecia  areata  occcur- 
ring  in  the  same  patient.  There  was  a  symmetrical  enlargement 
over  the  thyroid  area,  tachycardia,  tremor  of  the  extended  fingers  and 
profuse  sweating.  The  basal  metabolic  rate  was  53.9. — L.  K.  McC. 

The  simultaneous  occurrence  of  tumors  in  the  THYROID,  uterus 
and  breast,  Ballin  (M.)  &  Moehlig  (R.  C.),  J.  Am.  M.  Ass.  (Chi¬ 
cago),  1922,  79,  1243-1244. 

In  a  series  of  100  cases  of  goiter  18  subjects  had  fibroids  of 
the  uterus  and  4  had  breast  tumors;  and  in  a  series  of  100  cases  of 
fibroids  of  the  uterus,  35  patients  had  goiter  and  6  had  breast 
tumors.  Thus,  of  the  total  26.5%  had  tumors  of  both  thyroid  and 
uterus  and  5%  had  breast  tumors;  this  Ballin  and  Moehlig  conclude 
is  in  some  way  the  result  of  the  physiological  connection  of  these 
organs. — W.  M.  A. 

Tonsil  THYROID  sj-ndromc  in  the  female  (preliminary  report). 
Barach  (J.  H.),  N.  York  M.  J.  [etc.],  1921,  114,  648-649. 
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In  a  paper  based  on  the  study  of  25  cases,  Barach  describes 
a  syndrone  in  females  aged  from  15  to  35  in  whom,  as  the  result  of 
chronic  tonsillar  infection,  a  clinical  picture  of  hypothyroidism  de¬ 
velops. — Med.  Sc.,  8,  290. 

(THYROID)  The  .study  of  vestibular  nerve  function  in  niy.vedeina. 
Barlow  (R.  A.),  Am.  J.  M.  Sc.  (Phila.),  1922,  101,  401-414. 

As  the  result  of  the  study  of  15  cases  of  myxedema.  Barlow 
came  to  the  conclusion  that  there  is  in  this  disease  a  definite  clinical 
vestibular  picture  which  can  be  demonstrated  by  equilibration  tests, 
and  is  in  the  nature  of  a  delayed  response  to  stimuli.  There  was  no 
relation  between  the  basal  metabolic  rate  and  the  degree  of  the 
retardation. — Med.  Sc.,  8,  289. 

Influence  of  ovary  extract  on  GOITER  (Beeinflussung  von  istruinen 
durch  Ovarlalextrakt ) .  Bauer  (R.),  Wien.  klin.  Wchnschr..  1923, 
ao,  416. 

Description  of  4  patients  in  whom  the  goiter  became  smaller 
after  injections  of  ovoglandol. — .7.  K. 

Cardiac  disorders  accompanying  exophthalmic  GOITER.  Boas 
(E.  P.),  J.  Am.  M.  Ass.  (Chicago),  1923,  80,  1683-1684. 

Boas  calls  attention  to  2  mechanical  factors  existing  in  ex¬ 
ophthalmic  goiter  which  may  largely  account  for  the  cardiac  disor¬ 
ders  so  frequently  found,  viz.,  (1)  the  great  dilation  of  the  thyroid 
arteries  and  veins  amounting  almost  to  an  arterio-venous  fistula, 
and  (2)  the  necessity  for  greater  exchange  of  oxygen  and  carbon 
dioxide  because  of  the  elevated  metabolism.  Both  of  these  factors 
throw  increased  work  on  the  heart  which,  acting  over  a  long  period 
of  time,  lead  to  hypertrophy  and  other  disorders.  Metabolic  data 
on  55  cases  are  presented  in  support  of  the  second  supposition. 

— W.  M.  A. 

A  preliminary  note  on  the  food  requirement  in  HY'I’ERTHVROID- 
ISM.  Boothby  (W.  M.)  &  Sandiford  (Irene),  Med.  Clin.  N.  Am. 
(Phila.),  1921,  5,  425-429. 

General  deductions  drawn  from  a  detailed  study  of  the  food 
requirements  of  2  patients  with  hyperthyroidism,  the  basal  metabo¬ 
lism  of  whom  was  40  and  50%,  respectively,  above  normal.  Sub¬ 
jects  of  hyperthyroidism  require  while  at  rest  in  bed  even  more  calo¬ 
ries  than  men  doing  hard  work,  or  about  the  same  as  2  patients 
without  hyperthyroidism.  These  patients  likewise  require  large 
quantities  of  water.  The  natural  desire  for  large  quantities  of  food 
despite  persistent  loss  of  weight  is  a  valuable  diagnostic  sign  of 
hyperthyroidism. — I.  B. 
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(THYROID)  Two  caHes  of  myxedema  wdth  glycosuria  (Deux  cas  de 
myxocdeme  ax’ec  glycosurie).  Boudot  (R.),  Thfises  de  Par.,  1921- 
22,  467. 

According  to  Boudot,  who  records  2  personal  cases  of  myxedema 
associated  with  glycosuria,  and  has  collected  5  others  from  the  liter¬ 
ature,  cases  of  myxedema  may  occur  in  which  the  coeflBcient  of  as¬ 
similation  of  sugar  is  lowered.  The  result  is  alimentary  glyco¬ 
suria,  spontaneous  glycosuria,  or  even  true  diabetes.  The  cause  of 
this  is  to  be  found  in  disturbance  of  the  glycemic  regulation  pro¬ 
duced  by  thyroid  insufficiency  in  other  endocrine  glands.  Treatment 
by  thyroid  extract  causes  the  glycosuria  to  disappear,  or  at  least  to 
diminish  in  amount. — Med.  Sc.,  8,  289. 

Kxophthalmic  GOITKK:  the  problem  of  recovery.  Brain  (I.), 
Med.  Rec.  (N.  Y.),  1922,  101,  571-575. 

In  a  paper  based  on  a  prolonged  study  of  Graves’  disease,  with 
a  record  of  over  400  non-surgical  recoveries,  Bram  comes  to  the 
conclusion  that  after  exclusion  of  the  moribund,  the  insane,  and  the 
non-cooperative,  who  constitute  about  lO*;^  of  the  patients  who 
apply  for  advice,  non-surgical  treatment  should  produce  a  cure  in 
100<7r  of  the  cases. — Med.  Sc.,  8,  288. 

.Medical  treatment  of  congenital  familial  GOITER  ( Conslderaciones 
sobre  una  observacl6n  de  bocco  cong#nito  familiar  tratado  medi- 
camente).  Bravo  &  Frias  (J.),  Siglo.  m^d.  (Madrid),  1922,  60, 
225-229. 

According  to  Bravo  and  Frias,  who  record  5  cases  in  a  family 
of  10  children,  congenital  goiter  is  uncommon  even  in  countries 
where  goiter  is  endemic,  although  numerous  examples  are  on  record, 
not  only  in  man,  but  also  in  animals,  especially  dogs,  calves,  and 
goats.  The  present  cases  are  of  special  interest,  as  the  subjects 
came  from  a  part  of  Spain  in  which  goiter  was  not  endemic,  and 
there  was  no  history  of  goiter  on  the  father’s  or  mother’s  side. 
Thyroid  treatment  not  only  improved  the  symptoms  of  hypothy¬ 
roidism,  but  also  had  a  curative  effect  on  the  thyroid  lesions,  as  the 
goiters  diminished  considerably  in  size.  The  prognosis,  therefore, 
was  favorable,  though  as  a  rule  congenital  goiter  is  a  serious  affec¬ 
tion.  Of  32  cases  collected  by  Richards,  2  died  at  birth  and  21  a  few 
days  later,  7  recovered  spontaneously,  and  2  were  treated  by  exothy- 
ropexy. — Med.  So.,  8,  284, 

case  of  acute  THYROIDITIS.  Bullowa  (J.  G.  M.),  Med.  Clin.  N. 
Am.  (Phila.),  1922,  .5,  1125-1128. 

A  man,  aged  31,  5  days  after  traumatism  of  the  neck,  com¬ 
plained  of  pain  and  swelling  of  the  throat,  dysphonia,  extreme  dys¬ 
phagia,  repeated  chills,  and  fever.  The  thyroid  gland  was  swollen 
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and  tender.  The  temperature  varied  between  102"  and  104*  F.; 
the  leucocyte  count  was  17,000.  After  4  days  of  palliative  treatment 
the  condition  subsided  and  the  patient  left  the  hospital. — I.  B. 

New  evidence  of  THYROID  secretion  following;  stimulation  of  the 
cervical  sympathetic.  Cannon  (W.  B.)  &  Smith  (P.  E.),  Tr.  Ass. 
Am.  Physicians  (Phila.),  1921,  36,  382. 

These  are  the  authors’  deductions  in  abstract  form;  they  do  not 
permit  of  further  condensation.  Gentle  massage  of  the  thyroid  gland 
in  the  cat  for  2  or  3  minutes  will  cause  an  increased  rate  of  the  de- 
nervated  heart,  amounting  in  some  instances  to  33%  over  the  basal 
rate.  The  development  of  the  maximal  increase  of  rate  is  usually 
slow,  requiring  from  30  to  60  minutes,  and  passing  off  in  a  similarly 
slow  manner.  Massage  of  another  gland,  e.  g.,  the  submaxillary, 
does  not  cause  this  effect.  The  augmentation  of  heart-rate  caused 
by  thyroid  massage  occurs  in  the  absence  of  the  adrenal  glands. 
Stimulation  of  the  cervical  sympathetic  trunk  as  it  leaves  the  stellate 
ganglion  Induces  a  similar  augmentation  of  the  rate  of  the  de- 
nervated  heart;  this  does  not  occur  if  the  thyroid  gland  has  pre¬ 
viously  been  removed.  If  the  cardiac  fibers  from  the  stellate  ganglia 
are  severed,  as  well  as  the  vagus  nerves,  and  an  afferent  nerve, 
such  as  the  sciatic  or  brachial,  is  stimulated  under  a  degree  of  an¬ 
esthesia  which  will  permit  refiex  retraction  of  the  nictitating  mem¬ 
brane  and  dilatation  of  the  pupil,  there  is  a  primary  increase  of  rate 
due  to  adrenal  secretion,  followed  by  the  slowly  developing  increase 
characteristic  of  the  thyroid  effect.  If  the  vagi  and  the  cardiac 
fibers  of  the  stellate  are  cut  and  the  animal  is  asphyxiated  under 
conditions  which  permit  the  eye  changes  described  above,  there  Is  a 
similar  primary  rise  due  to  adrenal  secretion,  followed  by  the  sec¬ 
ondary  thyroid  effect.  If  the  thyroid  glands  have  been  previously 
removed,  sensory  stimulation  and  asphyxia  Induce  only  the  increase 
of  rate  due  to  adrenal  discharge. — I.  B. 

THYROID  tumors  of  endothelial  origin  (Tuinori  tiroidei  di  origine 
endoteliale).  Clivio  (C.),  Pathologica  (Torino),  1922,  14,  759- 
772. 

The  author  reports  the  cases  of  2  patients  with  endothelial  thy¬ 
roid  tumors  with  metastases,  in  one,  in  the  lungs  and  stomach, 
and  in  the  other,  in  the  liver  and  bones.  Such  tumors  are  charac¬ 
teristically  of  long  standing  before  any  metastasis  Is  formed.  The 
histology  of  the  primary  tumors  as  well  as  of  the  metastases  is  re¬ 
ported  in  detail,  showing  that  the  growth  was  primary  in  the 
thyroid  and  that  the  tumors  are  true  Intravascular  hemangio¬ 
endotheliomata. — G.  V. 

Basal  metabolism  of  incipient  tuberculosis.  Its  value  in  the  prog¬ 
nosis  of  the  tendency  of  development  and  in  the  detection  of 
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HYI’KKTHYKOIDISM  fruste  aud  it^gravated  (Metabolisnie  ba.sal 
des  tuberculeux  incipients.  Sa  valeur  dans  le  pronostic  des 
pousse^s  ^volutives  et  le  d^pistage  des  hyperthyroidies  frostes  et 
aggravantes).  Cordier  (V.),  Compt.  rend.  Soc.  de  biol.  (Par.), 
1923,  88,  782-784. 

In  incipient  pulmonary  tuberculosis  (eliminating  thermic  influ¬ 
ences)  a  sudden  exaggeration  of  basal  metabolism  at  the  beginning 
of  an  evolutive  “push”  is  a  bad  prognostic  indication  and,  in  the 
majority  of  cases,  is  correlated  with  a  phase  of  hyperthyroidism 
that  may  be  recognized  by  clinical  signs  and  evidences  of  hyper¬ 
sympathicotonia. — T.  C.  B. 

Influence  of  irradiation  of  the  THYROID  upon  the  ADRENALS  of 
the  rabbit  (Influence  de  I'irradiation  du  corps  thyro'ide  sur  les 
surr^nales  du  lapin).  Coulaud  (E.),  Compt.  rend.  Soc.  de  biol. 
(Par.),  1922,  87,  1072-1073. 

Irradiation  of  the  thyroid  in  doses  sufficient  to  cause  histologi¬ 
cal  modifications  determines  a  cortical  hyperplasia  of  the  suprarenals 
with  increase  in  weight  and  volume. — T.  C.  B. 

Tryptophane,  THYROID  gland  and  tumor  growth.  Cramer  (W. ), 
J.  Physiol.  (Lond.),  1923,  67,  Ixix.  (Proc.). 

Rats  fed  on  a  vitamin  rich  diet,  but  in  which  the  protein  is  sup¬ 
plied  by  maize  (lacking  in  tryptophane),  pass  into  a  condition  sug¬ 
gesting  a  lack  of  vitamine  B.  There  is  a  characteristic  atrophy  of 
the  thyroid.  It  Is  suggested  that  tryptophane  is  the  mother  sub¬ 
stance  of  the  thyroid  hormone. — T.  C.  B. 

Surgery  versus  roentgen  ray  in  the  treatment  of  HYPERTHYROID¬ 
ISM.  Crile  (G.  W.),  J.  Am.  M.  Ass.  (Chicago),  1921,  77,  1324- 
1326. 

Comparing  the  results  obtained  by  roentgen  ray  therapy  re¬ 
ported  in  the  literature  and  his  own  results  with  surgical  treatment 
in  hyperthyroidism,  Crile  feels  that  the  evidence  is  definitely  in  favor 
of  the  latter  method,  particularly  as  the  operative  mortality  under 
present  conditions  is  practically  nil.  By  surgical  procedures  much 
time  is  saved  and  a  more  certain  cure  is  achieved. — W.  M.  A. 

HYPOTHYROIDISM  and  ronstitntioii  ( Hypothyreoidismus  und 
Konstitution).  Curschmann  (H.),  Deutsche  Ztschr.  f.  Nervenh. 
(Leipz.),  1921,  68-69,  40-55. 

Myxedema-like  syndromes  have  appeared  frequently  during  and 
after  the  war,  evidently  as  a  consequence  of  the  general  under¬ 
nutrition,  but  there  is  also  a  certain  relation  to  constitutional  dispo¬ 
sition.  The  thyroid  appeared  especially  atrophic  at  autopsy  of  hun¬ 
ger  edema  subjects.  It  is  possible  that  the  atrophy  of  the  thyroid  in 
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under-nourished  persons  diminishes  the  metabolism  corresponding 
to  the  conditions  of  nourishment.  At  the  same  time  there  is  decline 
of  temperature,  bradycardia,  lymphocystosis,  etc.  Myxedema  some¬ 
times  appears  at  the  time  of  the  menopause.  The  author  describes 
some  diseases  with  signs  of  constitutional  inferiority  (not  hypo¬ 
thyroidism  proper)  which  caused  myxedema,  for  Instance,  cardio- 
vasomotor,  secretory,  psychical  neuroses;  angioneurotic  edema; 
hemicraniosis;  vertigo;  familial  hereditary  syndromes  with  chloro¬ 
sis;  amenorrhea;  congenital  syphilis,  coincident  with  syringomyelia 
and  progressive  muscular  dystrophy. — A.  B. 

Kxophthalmic  GOITEK  and  lesions  of  the  adnexa  uteri  (Goitre  ex- 
nphthalmique  et  I^ions  utero-annexielles) .  Delestre  (M.),  Thdses 
de  Par.,  1920-21,  341. 

According  to  Delestre,  whose  investigations  have  shown  them 
to  be  present  in  96%,  lesions  of  the  genital  system  are  more  frequent 
than  is  supposed  in  exophthalmic  goiter.  In  young  persons  there 
is  an  ovarian  insufficiency  which  is  frequently  congenital  or  familial. 
In  older  persons  there  is  an  ovarian  insufficiency  which  is  secondary 
to  lesions  of  the  uterus  and  adnexa.  Genital  disturbances  usually 
precede  the  other  symptoms  of  Graves’  disease,  and  are  not  the  re¬ 
sult  of  the  morbid  syndrome.  Delestre  records  a  case  of  Graves’ 
disease  in  which  removal  of  a  suppurating  ovarian  cyst  caused  con¬ 
siderable  improvement  of  the  general  condition  after  hemithyroidec- 
tomy  had  produced  no  result. — Med.  Sc.,  8,  287. 

lUintgen  treatment  of  exophthalmic  GOITER  (Erfahrungen  iiber  die 
Rbntgentherapie  bei  Morbus  Ba.sedowii).  Edling  (L.),  Portschr. 
a.  d.  Geb.  d.  Rontgenstrahlen  (Hamb.),  1923,  30,  117. 

The  value  of  x-ray  treatment  in  exophthalmic  goiter  is  very 
variously  estimated  and  a  large  number  of  surgeons  are  opposed 
to  it,  while  others  admit  its  use.  The  author  reports  on  30  cases 
which  came  under  his  hands,  in  25  of  which  the  symptoms  were  very 
well  marked.  He  regards  the  damage  to  the  nutritive  function  as 
the  essential  characteristic,  i.  e.,  the  emaciation  and  loss  of  strength 
as  well  as  the  not  infrequent  occurrence  of  gycosuria  and  the  rise  of 
temperature,  the  disorder  of  the  vasomotor  system,  the  rapid  pulse, 
cardiac  enlargement,  diarrhea,  and  sweats.  For  him  these  are  the 
symptoms  of  primary  importance,  and  he  is  inclined  to  measure 
the  results  of  the  treatment  by  its  effect  upon  them.  He  ciaims 
that  of  the  30  patients  handled  by  the  Rontgen  method,  in  addition 
to  the  usual  medical  and  hygienic  treatment,  30%  were  relieved  of 
all  symptoms;  43.3%  improved,  and  20%  either  showed  no  improve¬ 
ment  or  died,  while  6.7%  suffered  slight  relapse.  The  great  ma¬ 
jority  of  the  subjects  were  substantially  improved  within  4  months 
of  the  beginning  of  the  treatment.  The  coincidence  of  the  beginning 
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of  convalescence  with  that  of  the  treatment  points  to  the  latter  as 
being  the  dominant  cause  of  the  improvement.  The  Rontgen  treat¬ 
ment,  compared  with  that  by  operation,  yielded  practically  equally 
good  results.  The  actual  number  of  cures  by  operation  is  decidedly 
greater,  and  the  cure  is  generally  more  complete  than  by  the 
Rontgen  method.  The  results  are  obtained  more  quickly,  but  surgi¬ 
cal  interference  is  associated  with  the  danger  of  postoperative  death 
from  the  disease,  and  this  may  occur  not  only  in  the  very  grave,  but 
also  in  the  less  serious  cases,  and  about  10%  of  those  operated  upon 
die.  X-ray  treatment  fails  in  about  20%  of  the  cases,  and  generally 
in  those  of  the  grave  type.  The  causes  of  failure  are  not  satisfac¬ 
torily  explained  either  by  the  general  clinical  characters  of  the  case, 
by  heart  complications  of  any  kind,  or  by  social  conditions,  by  a 
previously  chronic  course  of  the  disease,  or  by  variations  in  the 
radiation  technique  employed.  They  appear  rather  to  be  governed  by, 
at  present,  unknown  conditions  which  are  probably  to  be  attributed 
to  insufficient  pathological  knowledge,  and  also  to  the  rather  vague 
demarcation  of  the  disease.  Measurement  of  disturbance  of  the  nu¬ 
trition  gives  us  a  far  more  certain  means  of  diagnosis  in  the  most 
characteristic  types  of  the  malady  than  any  previously  in  use,  and 
enables  the  results  of  the  Rontgen  treatment  to  be  controlled  with 
almost  mathematical  precision.  At  the  same  time  it  affords  a  means 
of  obtaining  information  as  to  the  progress  of  an  individual  case 
at  any  stage. — Med.  Sc.,  8,  435. 

The  causes  of  surgical  failure  in  HYPERTHYROIDISM.  Else  ( J.  E.) 
&  Irvine  (H.  S.),  J.  Am.  M.  Ass.  (Chicago),  1922,  70,  1289-1291. 

Else  and  Irvine  believe  surgical  failure  to  be  due  to  errors  in 
diagnosis,  overestimation  of  the  patient’s  resistance,  persistent  symp¬ 
toms  due  to  delayed  operation,  recurrence  of  symptoms  due  to  in¬ 
sufficient  operation  and  improper  after-care.  They  maintain  that 
hyperthyroidism  is  a  surgical  disease  and  that  operation  must  be 
performed  early  if  permanent  lesions  are  to  be  prevented.  After¬ 
care  is  as  important  as  the  operation. — W.  M.  A. 

Exophthalmic  GOITER  in  a  joung  woman  with  a  familial  liistory 
of  diabetes  mellitus.  Fitz  (R.),  Med.  Clin.  N.  Am.  (Phila.),  1921, 
5,  528-533. 

The  case  reported  is  a  girl  of  20  whose  brother  and  sister  died 
of  diabetes  early  in  life.  The  patient  was  well  until  one  month 
previously,  when  she  probably  developed  an  acute  infection  of  un¬ 
known  etiology.  Her  chief  complaints  were  malaise,  nervousness, 
and  the  loss  of  5  pounds  in  weight.  Urinalysis  some  time  before 
had  revealed  a  trace  of  sugar.  Physical  examination  revealed  septic 
tonsils,  tachycardia,  tremor,  and  a  palpable  thyroid  gland  presenting 
a  thrill.  Basal  metabolism  was  -)-34%,  leading  to  a  diagnosis  of 
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ing  blood  sugar  concenlration  was  within  normal  limits.  Following 
exophthalmic  goiter.  Sugar  tolerance  was  diminished,  while  the  fast¬ 
en  attack  of  acute  tonsillitis  while  in  the  hospital  the  basal  metabo¬ 
lism  was  -f-45%.  The  urine  was  sugar  free.  Tonsillectomy  was  per¬ 
formed  without  subsequent  improvement  in  the  patient’s  general 
condition.  A  few  weeks  later  thyroidectomy  was  performed.  Six 
weeks  later  the  patient  reported  that  she  felt  perfectly  well.  Fitz 
concludes  that  this  patient,  though  apparently  well,  must  be  re¬ 
garded  as  potentially  diabetic  and  therefore  should  make  use  of  the 
simple  rules  of  diet. — I.  B. 

(THYROID)  X-ray  treatment  in  Graves'  disease  (Rontgenterapi  ved 
morbus  Rasedowii).  Fischer  (J,  F.),  Ugesk.  f.  Lseger  (Copen¬ 
hagen),  1922,  84,  346-362;  385-394. 

Report  of  the  x-ray  treatment  of  420  patients  with  Graves’  dis¬ 
ease.  Cases  of  simple  goiter  were  not  included.  “Formes  frustes” 
was  present  in  one-third  of  the  subjects;  one-third  had  slight  cases 
and  one-third  had  rather  severe  cases.  Ordinarily  no  distinction 
can  be  made  between  thymic  and  thyroid  forms  of  the  disease.  The 
results  were  less  prominent  in  the  subjects  with  a  little  goiter  and 
there  were  insignificant  nervous  symptoms,  but  predominant  tachy¬ 
cardia.  As  a  whole  the  author  obtained  good  results  in  four-fifths 
of  the  patients.  In  the  other  fifth  there  was  no  aggravation  of 
symptoms  except  in  one  patient;  however,  in  a  similar  case  the  sub¬ 
ject  died  in  the  same  manner  without  x-ray  treatment.  Most  of  the 
patients  increased  in  weight.  Hyperidrosis  and  diarrhea  also  dis¬ 
appeared  rapidly.  Tachycardia  was  cured  in  25%  and  improved  in 
50%  of  the  cases.  As  is  the  case  after  operation,  exophthalmos  was 
the  most  persistent  symptom.  The  struma  disappeared  totally  or 
partially  in  two-thirds  of  the  patients  and  the  remaining  one-third 
were  improved.  In  only  a  few  patients  treated  in  the  private  clinic  did 
the  goiter  return.  Recurrence  was  more  often  seen  among  the  hospital 
patients,  probably  due  to  social  circumstances  (hard  work  soon  after 
leaving  the  hospital).  Fischer  considers  Krogh’s  method  of  basal 
metabolism  determinations  as  good  indication  of  the  results  of  the 
treatment.  Only  in  chronic  cases  and  in  those  in  which  x-ray  treat¬ 
ment  is  without  effect  is  operation  advocated. — K.  H.  K. 

(THYROID)  Flajani-Ba.sedow's  disease  and  undulant  type  of  tuber¬ 
culosis  (Sindrome  Flaianl-Basedow  e  febbre  tubercolare  a  forma 
ondulante).  Franco  (P.  M.),  Folia  med.  (Napoli),  1923,  9, 
361-370. 

In  this  type  of  tuberculosis  a  thyroid  manifestation  is  observed 
which  disappears  when  the  patient  recovers  from  tuberculosis.  In 
agreement  with  other  authors.  Franco  thinks  that  the  hyperthyroid¬ 
ism  is  of  toxic  origin  or  perhaps  due  to  the  action  of  toxins  on  the 
sympathetic  system,  having  noted  that  there  is  a  likeness  in  sympa- 
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thicotroplc  and  autonomotropic  actions  between  tuberculosis  poisons 
and  thyroid  secretion. — P.  M.  N, 

Studies  on  the  relation  of  the  THYKOll)  to  pancreatic  DIABKTKS 
in  doKs.  Friedman  (G.  A.)  &  Gottesman  (J.),  J.  Am.  M.  Ass. 
(Chicago),  1922,  79,  1228-1233. 

After  summarizing  the  literature,  Friedman  and  Gottesman  re¬ 
port  experimental  work  on  a  series  of  50  dogs.  Depancreatized 
glycosuric  dogs  became  sugar  free  after  complete  ligation  of  the 
thyroid  arteries  or  after  thyroidectomy,  provided  tetany  or  infection 
does  not  occur,  while  partial  ligation  or  unilateral  lobectomy  has  no 
such  effect.  They  suggest  trying  thyroidectomy  in  human  subjects 
with  diabetes  which  do  not  respond  to  modern  treatment,  notably 
in  children. — VV.  M.  A. 

Incidence  of  GOITKK  ill  college  students  (women).  Guilder  (Ruth), 
Ann.  Clin.  Med.  (Balt.),  1923,  J,  248-255. 

Of  609  women  students  of  the  University  of  Illinois  examined 
276  (45.3%)  had  some  degree  of  thyroid  enlargement,  the  majority 
of  these  without  any  accompanying  subjective  or  objective  clinical 
findings  referable  to  disordered  thyroid  function.  Data  from  similar 
surveys  of  students  in  6  other  colleges  or  universities  are  referred  to, 
and  the  statistical  literature  in  general  briefly  reviewed. — E.  C.  A. 

THYROIDITIS.  Hallberg  (C.  A.),  Ann.  Clin.  Med.  (Balt.),  1923,  1 
261. 

Thyroiditis  may  be  suppurative  or  tuberculous.  Suppurative 
thyroiditis  pursues  the  course  of  an  acute  localized  infection  leading 
to  abscess  limited  to  one  lobe.  Myxedema  does  not  follow.  The 
tuberculous  thyroid  is  moderately  enlarged  and  unusually  hard,  as 
it  is  in  carcinoma.  Clinical  signs  of  tuberculosis  may  be  lacking. 
The  basal  metabolic  rate  may  be  markedly  elevated,  leading  to  con¬ 
fusion  with  exophthalmic  goiter.  Onset  may,  unusually,  be  acute 
with  local  pain,  tenderness  and  swelling,  and  with  fever.  Myxedema 
often  develops.  The  diagnosis  is  manifestly  difficult. — E.  C.  A. 

The  effects  of  THYRO-PARATHYROIDECTOMY  and  PARATHY¬ 
ROIDECTOMY  at  100  days  of  age  on  the  growth  of  the  repro¬ 
ductive  system  of  male  and  female  albino  rats.  Hammett  (F.  S. ), 
Am.  J.  Anat.  (Phila.),  1923,  Sa,  37-51. 

After  both  thyro-parathyroidectomy  and  parathyroidectomy  the 
ovary  and  uterus  not  only  stop  growing,  but  actually  lose  weight. 
The  effect  is  more  marked  in  the  “thypars.”  In  the  males,  on  the 
other  hand,  the  growth  of  the  testis  and  epididymis  is  but  slightly 
retarded  in  the  thyroidless  animals  and  not  at  all  in  the  “parathys." 
It  is  thus  evident  that  the  growth  and  probably  the  functional  ac- 
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tivity  of  the  sexually  mature  reproductive  system  of  the  female  is 
greatly  dependent  upon  the  activity  of  the  thyroid,  while  that  of  the 
male  is  relatively  independent.  The  probability  is  strong  that  this 
inherent  constitutional  difference  in  sex  gland  thyroid  relation  is  a 
factor  in  the  greater  incidence  of  thyroid  disturbance,  particularly 
goiter,  in  the  female. — Abst.,  Wlstar  Inst. 

The  effect  of  THYRO-PARATHYROIDECTOMY  and  PARATHY¬ 
ROIDECTOMY  at  100  days  of  age  on  the  growth  of  the  glands  of 
internal  secretion  of  male  and  female  albino  rats.  Hammet 
(F.  S.),  Am.  J.  Anat.  (Phila.),  1923,  32,  53-74. 

Thyro-parathyroidectomy  accelerates  the  growth  of  the  hypo¬ 
physis  in  the  male  albino  rat  and  retards  that  of  the  female.  This 
sex  difference  is  attributed  to  the  modifying  influence  of  the  sex 
glands.  Lack  of  thyroid  secretion  causes  absolute  inhibition  of 
growth  and  devolution  of  the  adrenals,  pancreas,  and  thymus  in  both 
sexes.  The  thymus  is  the  most  sensitive.  The  lack  of  parathyroid 
secretion  retards  the  growth  of  the  hypophysis,  adrenals,  pancreas 
and  thyroid  of  both  sexes.  Thymus  involution  is  caused.  The 
significance  of  these  observations  is  discussed. — Abst.,  Wistar  Inst. 

Treatment  of  GOITER  with  small  quantities  of  iodine  (Zur  Frage 
der  Kropfbehandlung  mit  minimalen  Joddosen).  Haase  (H.), 
Wien.  klin.  Wchnschr.,  1923,  36,  573. 

In  Austria  there  is  now  a  severe  goiter  epidemic.  The  author 
recommends  the  use  of  small  quantities  of  iodine.  He  uses  an 
Austrian  preparation,  iodostrumit,  containing  0.6  mg.  Nal  per  tablet 

— J.  K. 

The  precipitin  reaction  of  THYROGIXIHULIN.  Hektoen  (L.), 
Carlson  (A.  J.)  &  Schulhof  (K.),  J.  Am.  M.  Ass.  (Chicago),  1923, 
81,  86-88. 

Rabbits  were  immunized  by  intravenous  injections  of  dog  thyro- 
globulin.  Specific  precipitating  serum  of  high  titre  was  obtained. 
Using  this  serum,  the  presence  of  thyroglobulin  was  shown  in  the 
lymph  from  the  thyroid  and  cervical  lymphatics  of  goitrous  dogs  but 
not  in  the  thoracic  duct  lymph  nor  blood  serum.  The  possible  use 
of  this  method  in  physiological  investigation  of  the  thyroid  and 
other  glands  is  discussed. — W.  M.  A. 

Pelvic  findings  in  one  hundred  cases  of  toxic  GOITER.  Hertzler 
(A.  E.),  Am.  J.  Surg.  (Elmira,  N.  Y.),  1923,  37,  274-276. 

Many  patients  who  have  thyroid  enlargement  and  evidence  of 
thyroid  dysfunction  present  evidence  also  of  disturbance  of  the  pel¬ 
vic  organs  either  functional  or  anatomical  or  both.  Among  100 
cases,  the  following  conditions  were  encountered:  normality  of 
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pelvic  functions,  13;  dysmenorrhea,  26;  displacements,  7;  dysmen¬ 
orrhea  with  displacement,  10;  metrorrhagia,  4;  scanty  flow,  4; 
myomas,  3;  previous  pelvic  operations,  8;  evidence  of  earlier 
chronic  pyosalpinx,  7. — R.  G.  H. 

A  clinical  and  pathological  study  of  fifty  cases  of  HYPERTHYROID¬ 
ISM.  Hill  (R.  B.),  Calif.  State  J.  M.  (San  Fran.),  1923,  21,  163- 
165. 

A  brief  review  of  the  clinical  and  pathological  differentiation  of 
goiter.  The  author  conclydes  that  neither  symptomatology  nor 
pathology  is  constant.  The  symptomatology  of  a  given  case  may 
change  without  a  corresponding  change  in  the  histology  of  the  thy¬ 
roid.  Hence  a  diagnosis  made  on  clinical  symptoms  is  more  reliable 
than  one  in  which  the  pathology  of  the  thyroid  is  depended  upon. 

— I.  B. 

Action  of  the  THYROID  dialysate.  Ihjima  (K.),  Tokoyo-Igakukai- 
Zasshi  (Tokyo),  1923,  .37,  No.  4,  355-389. 

A  dialysate  containing  0.001  mg.  of  iodine  in  1  cc.  was  ob¬ 
tained  from  cows’  thyroids  by  dialysis  with  parchment  paper.  Its 
actions  upon  the  autonomic  nervous  system  was  observed  in  rabbits, 
rats,  frogs  and  bull-frogs.  The  effects  upon  the  vessels,  the  heart, 
the  blood  pressure,  the  pupil,  the  uterus  and  the  intestine  showed 
that  the  dialysate  excites  both  the  sympathetic  and  parasympathetic 
structures,  although  the  symptoms  were  varied  in  different  animals. 

— S.  K. 

Treatment  of  juvenile  and  parenchymatous  GOITER  with  small  doses 
of  iodine  (Zur  Behandliing  des  juvenilen  und  parenchymatosen 
Kropfes  mit  Jodminisimdosen).  Kasper,  Wien.  klin.  Wchnschr., 
1923.  36.  473-474. 

Splendid  success  is  reported  with  the  following  preparation:  5 
drops  on  the  empty  stomach  of  4  mg.  Nal,  25  cc.  water. — J.  K. 

An  estimation  of  the  pathogenesis  and  the  evaluation  of  theri^utic 
procedures  in  exophthalmic  GOITER.  Kessel  (L.),  Lieb  (C.  C.)  & 
Hyman  (H.  T.),  J.  Am.  M.  Ass.  (Chicago),  1922,  79,  1213-1215. 

In  order  to  establish  a  control  for  therapeutic  measures  the 
authors  have  allowed  a  series  of  38  cases  to  run  a  “spontaneous” 
course.  The  patients  were  placed  under  conditions  as  ideal  as  pos¬ 
sible  in  hospital  wards  for  6-10  weeks,  after  which  they  spent  a 
month  in  the  country.  Two  patients  died,  1  of  an  acute  crisis  of 
the  disease;  and  2  had  recrudescences.  The  course  was  controlled 
by  basal  metabolic  rate  determinations.  There  was  a  striking  ten¬ 
dency  for  the  rate  to  fall  rather  abruptly.  On  an  average,  4  months 
after  admission  to  the  hospital  the  patients  were  restored  to  use¬ 
fulness. — W.  M.  A. 
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GOITER  in  Telemarken  (Stnunaforekomsten  1  Telemarken).  Kjdl- 
-  stad  (S.)>  Norsk  Mag.  f.  Lsegevidensk.  (Kristlania),  1921,  82, 
729-739. 

KJdlstad’s  survey  of  the  Telemarken  district  in  Norway  shows 
that  the  incidence  of  goiter  among  school  children  in  this  district  is 
extraordinarily  high — higher,  probably,  than  anywhere  else  in  Nor¬ 
way.  He  diagnosed  goiter  only  when  the  thyroid  was  visibly  as 
well  as  palpably  enlarged,  and  when  in  doubt  as  to  the  size  of  a 
thyroid  being  normal  or  enlarged  he  assumed  it  to  be  normal.  Al¬ 
together  1,047  school  children  were  examined,  and  goiter  was  found 
in  309  out  of  537  girls,  and  in  285  out  of  510  boys.  By  classifying 
the  school  children  according  to  (1)  the  professional  classes,  (2)  the 
farmer  class,  and  (3)  the  laboring  classes,  he  found  that  as  the 
social  scale  descended  the  frequency  of  goiter  ascended,  the  inci¬ 
dence  of  this  condition  being  33.3%,  55.7%  and  61.3%,  respectively, 
in  the  above  classes.  These  figures  referred  to  boys  only;  closely 
similar  figures  were  obtained  for  girls.  Kjolstad  concludes  that 
hygiene  plays  a  certain  part  in  the  genesis  of  goiter,  and  he  notes 
that  investigations  made  by  Schlotz  in  1917  in  another  part  of  Nor¬ 
way  showed  the  same  differences  when  he  classified  the  10,000 
school  children  examined  according  to  their  social  and  economic 
status. — Med.  Sc.,  8,  284. 

The  effect  of  the  THVROIl)  on  the  movements  of  stomach  and  in¬ 
testines.  Kobe  (T.),  Nihon-Naikagakukai-Zasshi  (Tokyo),  1923, 
11,  No.  3,  233-280. 

The  movements  of  the  stomach  and  intestines  of  men  and  rab¬ 
bits  were  examined  by  means  of  x-rays.  In  normal  men,  a  thyroid 
preparation  caused  an  acceleration  of  these  movements.  The  stom¬ 
ach  of  Basedownians  was  in  the  so-called  sympatheticotonic  condi¬ 
tion  and  the  rate  of  the  movements  of  the  contents  was  greater  than 
in  normal  men.  This  relation  was  also  found  in  the  case  of  the 
rabbits.  The  weakened  movements  after  thyroidectomy  could  be 
restored  by  a  dose  of  thyroid  preparation. — S.  K. 

Relation  between  THYUOID  FUNCTION  and  alexin  production. 
Kobe  (T.),  Nihon-Naikagakukai-Zasshi  (Tokyo),  1923,  11,  No. 
5,  468-496. 

Normal  rabbit’s  serum  diluted  to'l: 20-40  has  still  the  power  to 
kill  5000  colon  bacilli  in  5  hours.  The  alexin  content  of  the  serum 
was  increased  by  thyroid  feeding,  i.  e.,  in  this  case  a  solution  of  1:60 
of  the  serum  showed  the  same  effect  as  the  former.  In  almost  all 
cases  thyroidectomy  had  no  influence  upon  the  alexin  production, 
although  in  some  cases  it  was  lowered  for  about  24  hours  after  the 
operation.  These  results  are  in  accordance  with  those  of  Fassin. 
The  alexin  content  of  the  thyroidectomized  rabbits  was  slightly  In¬ 
creased  by  thyroid  feeding. — S.  K. 
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(THVItOlD)  The  clinical  application  of  basal  metabolism  determi¬ 
nations  in  man  (Sur  I’application,  en  cliniqne,  de  la  determina¬ 
tion  des  echanKcs  gazeux  d'hoiiime).  Krogh  (M.),  Compt.  rend. 
Soc.  de  biol.  (Par.),  1922,  87,  1222-1224. 

An  investigation  of  the  metabolism  in  3  types  of  patients 
(Graves’  disease,  other  types  of  goiter,  and  obese  patients),  some 
of  which  were  under  treatment  by  thyroid.  The  determination  of 
the  basal  metabolism,  which  may  easily  be  carried  out  by  the  regis¬ 
tering  apparatus  of  A.  Krogh,  is  of  considerable  value  for  the  detec¬ 
tion  of  slight  cases  of  hyper-  or  hypo-thyroidism  and  for  estimating 
the  dosage  and  effects  of  treatment. — Physiol.  Abst.,  8,  22. 

.Action  of  the  THYKOII)  extract  upon  bacteria.  Kumatori  (S.), 
Chugai-Iji-Shimpo  (Tokyo),  1923,  No.  1041,  964-971. 

Thyroid  extract  had  no  power  to  inhibit  the  multiplication  of 
vibrio  cholerae  or  bacillus  coli  communis.  Typhoid  bacilli  cultivated 
in  this  medium,  however,  showed  a  decrease  of  their  own  agglutina¬ 
tion  value.  This  may  be  attributable  to  the  action  of  some  special 
substance  contained  in  the  thyroid  which  checks  the  agglutination. 
According  to  these  facts,  the  hypothesis  that  the  rareness  of  thyroid 
tuberculosis  and  the  production  of  antibacterial  immune  bodies  in 
the  blood  by  thyroid  feeding  are  both  due  to  a  colloidal  substance 
contained  in  the  thyroid  hardly  seems  to  be  acceptable. — S.  K. 

The  relation  between  the  THYIIOID  function  and  healing  of  the 
muscle  wound.  Kusakabe  (S.),  Nihon-Naikagakukai-Zasshi 
(Tokyo),  1923,  11;  No.  1,  17-40. 

The  author  made  a  slight  cut  in  muscle  of  rabbits  fed  with 
thyroid  and  of  thyroidectomized  rabbits.  After  a  definite  number 
of  days  the  animals  were  killed  and  the  muscles  were  examined 
histologically.  The  wounded  muscles  of  the  thyroidectomized  rab¬ 
bits  sometimes  showed  intense  degeneration  and  necrosis  and  the 
healing  process  was  usually  slow.  The  results  were  directly  oppo¬ 
site  on  the  rabbits  fed  with  thyroid. — S.  K. 

(THYROID)  Basal  metabolism  in  the  obese  (Be  metabolisme  basal 
chez  les  obf“ses).  Labb6  (M.)  &  St6venin  (H.),  Compt.  rend. 
Soc.  de  biol.  (Par.),  1923,  88,  9-12. 

In  a  study  of  46  subjects  the  basal  metabolism  was  normal  in 
27,  in  13  subnormal,  and  above  the  normal  in  6.  In  those  with 
subnormal  basal  metabolism  thyroid  treatment  gives  excellent  re¬ 
sults;  in  the  subjects  with  normal  or  hypernormal  metabolism  no 
benefit  is  obtained,  and  its  administration  may  even  be  dangerous. 

— Physiol.  Abst.,  8,  22. 

Prevention  of  GOlTltE.  Marine  (D.),  Pub.  Health,  Mich.  St.  Bd. 
Health,  1923,  11,  23-24. 
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Simple  goiter  is  the  easiest  known  disease  to  prevent;  100-200 
mg.  of  iodine  taken  twice  a  year  is  sufficient  to  prevent  the  disease. 
The  maximum  storage  capacity  of  thyroid  gland  is  not  over  30  mg. 

— Physiol.  Abst.,  8,  185. 

l‘athological-hi8toIogical  alterations  in  the  circulatory  organs  and  in 
the  kidney  after  administration  of  THYROID  preparation.  Mat- 
suoka  (K.),  Nihon-Naikagakuakai-Zasshi  (Tokyo),  1923,  11, 
299-344. 

Observations  were  made  on  rabbits,  dogs  and  goats.  Arterio¬ 
sclerosis  was  found  in  the  aorta  after  administration  of  thyroid 
preparation,  and  it  was  more  intense  if  a  preparation  of  gonads 
corresponding  to  the  sex  of  the  animal  was  added.  The  author 
thought  that  such  arteriosclerosis  was  not  caused  by  the  iodin  of 
thyroid  extract,  but  by  an  unknown  substance  contained  in  it,  for 
iodin  has  a  preventative  action  upon  arteriosclerosis.  In  the  heart 
he  found  both  general  degeneration  and  local  necrosis  of  the  heart 
muscle.  The  former  seemed  to  be  caused  by  some  toxic  substance 
from  the  thyroid  extract,  and  the  latter  by  ateriosclerosis  of  the 
vessels  of  the  heart  wall.  In  the  kidney  a  slight  parenchymatous 
degeneration  was  found,  but  it  is  difficult  to  say  with  certainty  if  it 
was  caused  by  a  toxic  substance  of  the  thyroid  or  by  the  fact  that 
a  herbivorous  animal  such  as  a  rabbit  was  fed  with  a  thyroid  prepa¬ 
ration  which  contains  protein. — S.  K. 

Histological  changes  in  the  peripheral  nerves  caused  hy  the  dis¬ 
turbed  function  of  the  THY’ROID.  Matsura  (A.),  Nihon-Naikaga- 
kukai-Zasshi  (Tokyo),  1923,  11,  No.  1,  1-16. 

The  author  found  so-called  segmental  degeneration  in  rabbits 
fed  with  thyroid,  and  swelling,  vacuolization,  and  liquefaction  of  the 
axiscyllnder  in  those  with  thyroidectomy.  The  author  believes  that 
the  former  is  due  to  intoxication  by  thyroid  substance,  and  that  the 
latter  is  a  result  of  a  nutritional  disturbance  of  nerve  fibres  caused 
by  the  elimination  of  a  hormone.  The  changes  caused  by  thyroidec¬ 
tomy  could  not  be  restored  by  administration  of  the  thyroid  prepa¬ 
ration;  moreover,  this  caused  an  intoxication  phenomenon. — S.  K. 

Itlood  sugar  and  basal  metabolism:  Findings  in  chronic  pulmonary 
tuberculosis  and  HY'PERTHYROIDISM.  McBrayer  (R.  A.),  J. 
Am.  M.  Ass.  (Chicago),  1921,  77,  861-863. 

Studying  44  cases  of  chronic  pulmonary  tuberculosis  as  regards 
basal  metabolic  rate  and  blood  sugar  level,  McBrayer  concludes  that 
in  about  one-third  of  the  cases  both  of  these  are  increased;  in 
about  one-fifth  one  or  the  other  is  Increased;  and  very  seldom  does 
one  find  both  decreased  or  one  decreased  and  the  other  normal. 
Therefore,  these  examinations  are  of  no  value  in  differentiating 
chronic  pulmonary  tuberculosis  and  hyperthyroidism. — W.  M.  A. 
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Discussion  on  exophthalmic  GOITRE.  Murray  (G.  M.),  Brit.  M.  J. 

(Loud.),  1922,  U,  908-910. 

Murray  states  that  in  300  cases  of  exophthalmic  goitre  seen  In 
private  practice  between  1911  and  1921,  the  disease  occurred  3  times 
as  often  in  women  as  In  men.  In  another  series  of  120  cases  re¬ 
ported  by  him  in  1903  the  proportion  was  exactly  11  to  1.  Sex  Is 
therefore  still  one  important  predisposing  factor.  In  no  less  than 
77%,  no  other  predisposing  or  exciting  cause  was  found.  A  family 
history  was  obtained  in  nearly  9%.  A  sudden  nervous  strain  had 
occured  in  13%,  while  prolonged  periods  of  anxiety  or  worry  were 
recorded  in  6%.  Overwork  was  given  as  a  cause  in  4%,  and  nurs¬ 
ing,  chiefly  in  war  hospitals,  in  3%.  Exophthalmic  goitre  does  not 
often  follow  physical  injuries,  as  in  only  3%  had  an  accident  oc¬ 
curred,  and  2%  had  recently  undergone  an  operation.  None  of  the 
cases  had  followed  a  war  wound,  and  in  another  series  of  15  soldiers 
under  Murray’s  care,  suffering  from  hyperthyroidism,  none  had  been 
wounded. — Med.  Sc.,  8,  285. 

The  iron  content  of  the  blood  in  THYROIDECTOMIZED  animals 

(Sul  contenuto  in  ferro  del  sangue  negli  animali  stiroidati). 

Parhon  (Marie),  Endocrin.  e.  patol.  costit.  (Rome),  1922,  1,  39. 

In  6  weeks  old  sheep,  after  removal  of  the  thyroid,  the  iron 
content  of  fresh  blood  fell  to  0.053%  from  a  normal  flgure  of  0.065%, 
of  dried  blood  to  0.273%  from  0.328%.  A  relation  is  suggested  be¬ 
tween  this  and  the  lowered  oxidations  of  the  body. 

— Physiol.  Abst.,  8,  184. 

(THYROID)  A  case  of  trophedema  (Un  caso  de  trofoederaa). 

Pereire  (A.),  Siglo  m6d.  (Madrid),  1923,  71,  721. 

Pereire  describes  a  case  of  trophedema  in  a  girl  16  years  of  age 
with  irregular  cretinoid  aspect  and  with  marked  mental  deflciency. 
One  to  10  gm.  desiccated  thyroid  daily  caused  notable  improvement. 
The  author  agrees  with  Hertoghe  and  Bacon  that  thyroid  insuffici¬ 
ency  plays  a  role  in  trophedema. — E.  B. 

The  treatment  of  HYI'ERTHYROIDISM  by  radiation.  Pf abler  (G. 

E.),  Med.  Clin.  N.  Am.  (Phila.),  1921,  5,  853-865. 

In  the  diagnosis  of  hyperthyroidism  the  basal  metabolism  test 
is  of  value,  but  the  preliminary  starvation,  the  expense,  and  the  re¬ 
quired  expertness  in  its  performance  interferes  with  its  general  adop¬ 
tion  as  a  diagnostic  measure.  The  Bram  quinine  test  is  devoid  of 
objections,  seems  to  have  considerable  value,  and  has  given  Pfahler 
satisfactory  results.  The  Goetsch  test  involves  some  risk  and  seems 
to  make  some  patients  distinctly  worse.  Tachycardia  is  of  diagnostic 
value,  while  exophthalmos  is  inconstant.  Surgery  is  associated 
with  considerable  risk  and  frequently  results  in  recurrence  or  in 
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hypothyroidism.  Bearing  in  mind  the  associated  risks,  operation  is 
to  be  resorted  to  when  symptoms  and  circumstances  demand  quick 
results.  Radiotherapy,  on  the  other  hand,  does  not  ordinarily  require 
hospitalization,  and  results,  though  requiring  a  month  or  more  to  be 
evident,  are  satisfactory.  Improvement  following  x-ray  treatment 
of  hyperthyroidism  occurs  in  the  following  order:  A  decrease  in 
pulse  rate,  an  increase  in  weight,  and  improvement  in  nervous  symp¬ 
toms  and  in  diarrhea.  The  thyroid  enlargement  and  exophthalmos 
are  among  the  last  symptoms  to  disappear.  In  Pfahler’s  experience 
these  results  are  usually  permanent.  Radium  may  be  employed  with 
greater  exactness  than  x-rays.  Since  it  can  be  applied  without  the 
patient’s  knowledge  of  the  nature  of  the  treatment,  it  is  particu¬ 
larly  useful  in  those  cases  in  which,  because  of  excitability  or  ap¬ 
prehension,  other  means  of  treatment  are  impracticable. — I.  B. 

Th«  cost  of  work  In  EXOPHTHALMIC  GOITER.  Plummer  (H.  S.) 
&  Boothby  (W.  M.),  Am.  J.  Physiol.  (Balt.),  1923,  6.3,  406-407 
(Proc.). 

In  this  state  there  is  inefficiency  in  converting  the  energy  of 
food  into  muscular  motion,  since  there  is  required  about  twice  as 
many  calories  for  the  same  amount  of  external  work.  The  super¬ 
normal  resting  metabolism  induced  by  thyroxin  cannot  be  utilized 
for  work. — Physiol.  Abst.,  8,  141. 

Clinical  features  of  THYROID  disease.  Plummer  (W.  A.),  Ann. 
Clin.  Med.  (Balt.),  1923,  1,  259-261, 

Destruction  of  the  thyroid  is  followed  by  myxedema  with  a 
basal  metabolic  rate  of  — 40%.  Such  a  patient  given  thyroxin  intra¬ 
venously  shows  a  rise  in  basal  metabolism  about  10  hours  later, 
reaching  its  height  in  about  10  days  and  lasting  sometimes  for  10 
weeks.  Symptoms  of  exophthalmic  goiter  are  associated  with  an 
increased  metabolic  rate  which  is  probably  due  to  an  increase  in 
thyroxin  and  possibly  a  perversion  of  it.  Transient  increases  in 
metabolic  rate  are  possibly  associated  with  adrenal  activity,  as,  for 
example,  in  fear.  The  accompanying  symptoms,  although  transient 
and  probably  not  of  thyroid  origin,  are  quite  similar  to  those  ac¬ 
companying  the  more  prolonged  rise  In  exophthalmic  goiter.  In  the 
neurotic  very  slight  fear  is  sufficient  to  bring  on  these  symptoms, 
and  may  lead  to  confusion  in  diagnosis.  Diagnosis  should  be  based 
on  repeated  examinations,  together  with  search  for  secondary  effects 
of  a  prolonged  increase  in  metabolism,  as  loss  of  weight,  sensitive¬ 
ness  to  heat  but  not  to  cold,  and  weakness,  especially  of  the  quadri¬ 
ceps  muscle. — E.  C.  A. 

Relative  value  of  surgery  and  roentgen  ray  in  the  treatment  of 
HYPERTHYROIDISM.  Richardson  (E.  P.),  J.  Am.  M.  Ass. 
(Chicago),  1923,  80,  820-825. 
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After  reviewing  the  results  of  roentgen  ray  therapy  in  58  cases 
of  hyperthyroidism  reported  by  Means  and  Holmes,  and  similarly 
the  results  in  30  cases  in  which  surgical  treatment  has  been  com¬ 
pleted,  Richardson  concludes  as  follows:  (1)  subtotal  thyroidec¬ 
tomy  is  a  more  effective  form  of  treatment  of  exophthalmic  goiter 
than  roentgen  ray  treatment;  (2)  the  roentgen  ray  has  a  beneficial 
result  in  certain  cases  of  hyperthyroidism;  (3)  if  after  4  months 
of  roentgen  ray  treatment  the  degree  of  improvement  does  not 
promise  “cure.”  operation  should  be  undertaken. — W.  M.  A. 

THVROII)  treatment  of  Dercum’s  disease  (Znr  Schilddriisenbehand- 
lung  der  Dercumschen  Krankheit).  Reichmann  (F.),  Deutsche 
med.  Wchnschr.  (Berl.),  1923,  49,  1018-1019. 

In  this  case  thyroid  treatment  had  a  good  effect,  but  in  most 
cases  described  in  the  literature  thyroid  medication  has  had  no 
influence. — J.  K. 

Kffects  of  ca.stration  on  the  THYROID  (Gli  effetti  della  castrazione 
sulla  tiroide).  Scala  (G.),  Folia  med.  (Napoli),  1921,  7,  423-430. 

There  is  first  hypersecretion,  but  later  the  secretion  diminishes 
and  causes  augmentation  of  the  connective  tissue. — P.  M.  N. 

The  influence  of  the  THYROID  on  the  creatine-creatinine  metabolism 
(Der  Einfluss  der  Schilddriise  auf  den  Kreatin-Kreatinin-Stoff- 
wechsel).  Schenk  (P.),  Arch.  f.  exper.  Path.  u.  Pharmakol. 
(Leipz.),  1922,  95,  45-63. 

In  rabbits  the  creatinine  varies  between  3.125  and  4.230  mg. 
in  100  cc.  blood.  Thyroidectomy  does  not  influence  the  blood  crea¬ 
tine  in  a  regular  manner,  but  brings  the  rate  near  the  lower  normal 
limit.  The  excretion  of  preformed  creatine  varies  between  45  and 
54  mg.  per  kg.  body  weight  within  24  hours.  It  decreases  after 
thyroidectomy  and  remains  lower  than  in  normal  animals.  During 
hunger  it  does  not  increase  as  is  the  case  in  normal  animals.  Feed¬ 
ing  of  thyroid  extract  causes  a  distinct  increase  of  creatinin  excre¬ 
tion  in  thyroldectomized  animals. — A.  B. 

Notes  on  the  intestinal  theory  of  exophthalmic  GOITRE.  Slesinger 
(E.  G.),  Practitioner  (Lond.),  1923,  111,  266-272. 

Adrenin  and  thyroxin  are  said  to  be  derived  from  tyrosin  and 
tryptophane,  respectively.  These  substances  are  the  result  of  bac¬ 
terial  action  on  the  proteins  in  the  intestine.  An  excess  production 
gives  the  thyroid  and  adrenals  an  opportunity  for  over-secretion. 
It  is  suggested  that  if  this  is  the  case,  intestinal  conditions  may  have 
a  direct  bearing  on  the  disease. — J.  C.  D. 
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Hyperglycemia  in  nniniuls  with  THVROID  disorders  (HiperKlucenia 
adrenalinica  en  aniniales  tiroidec  tomizados).  Sopena  &  Negrln, 
Arch,  de  med.  cirug.  y  espec.  (Madrid),  1923,  10,  74-80. 

Experiments  were  performed  on  dogs  and  rabbits.  In  3  normal 
dogs  the  injection  of  1.0  mg.  of  adrenalin  produced  an  increase  of 
hyerglycemia  of  25-82%.  In  dogs  which  had  recently  undergone 
thyroidectomy  there  was  an  increase,  although  not  so  marked  as  in 
the  normal  dogs.  In  those  injected  some  time  after  thyroidectomy 
the  increase  was  similar  to  that  in  the  normal  animals. — E.  B. 

The  desperate  risk  GOITER.  Tinker  (M.  B.),  J.  Am.  M.  Ass.,  (Chi¬ 
cago),  1922,  79,  1291-1294. 

This  report  is  based  on  1000  selected  cases  under  observation 
for  7  years.  Tinker  discusses  what  he  means  by  a  desperate  risk 
case,  paying  particular  attention  to  pulse  rate,  myocardial  insuf- 
liciency,  blood  pressure,  gastro-intestinal  symptoms  and  basal  metab¬ 
olic  rate.  Pre-operative  and  post-operative  care  is  outlined  and  em¬ 
phasized.  No  figures  are  given  as  to  results. — W.  M.  A. 

(THYROID)  A  case  of  iny.vedeinu  with  pluriglandular  disturbances 
(Supra  un  caso  di  nii.xcdema  con  distrofle  pluriglandolari) .  Trenti 
(E.),  Policlln.  (Roma),  1922,  29,  307-318. 

Trenti  records  a  case  in  a  man,  aged  33,  who,  without  any 
known  cause,  developed  symptoms  of  myxedema  associated  with 
signs  of  suprarenal  and  pituitary  insufficiency.  Considerable  im¬ 
provement  took  place  under  thyroid  treatment. — Med.  Sc.,  S,  296. 

The  t^lTect  of  heat  upon  operations  for  exophthalmic  goiter.  Walton 
(A.  J.),  Brit.  M.  J.  (Loud.),  1923,  i,  1043. 

In  the  last  few  years  the  operative  results  in  cases  of  exoph¬ 
thalmic  goitre  have  enormously  improved,  and  although  the  average 
mortality  remains  somewhere  in  the  region  of  5%,  statistics  of  indi¬ 
vidual  operators  have  reduced  this  figure.  In  the  last  series  pub¬ 
lished  by  Pemberton  there  was  a  mortality  of  only  1%  in  1,093 
cases.  In  spite  of  this,  death  will  occasionally  occur  when  least 
expected,  and  all  are  agreed  that  there  is  some  factor  at  present  not 
fully  understood.  The  dangers  of  operation  can  be  classified  under 
three  headings:  (1)  those  directly  resulting  from  the  disease  and 
the  effects  of  the  disease;  (2)  those  directly  due  to  accidents  such  as 
hemorrhage,  pulmonary  embolism,  etc.;  (3)  those  the  joint  result  of 
disease  and  accident.  However,  care  in  the  technique  has  done  much 
to  lessen  the  danger  of  groups  (2)  and  (3),  so  that  they  are  now  no 
longer  specially  applicable  to  this  disease.  In  the  first  group  danger 
still  remains  from  the  fact  that  many  of  these  patients  do  not  seek 
operative  treatment  until  there  are  secondary  heart  changes.  The 
other  great  danger  is  the  presence  of  hyperthyroidism,  and  although 
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this  can  be  much  lessened  by  careful  attention  to  preliminary  treat¬ 
ment,  technique  of  operation,  and  to  the  anesthetic,  the  extent  of 
hyperthyroidism  following  operation  is  still  found  to  be  variable. 
Two  distinct  groups  of  cases  can  be  recognized.  The  one,  best  de¬ 
scribed  as  the  vascular  group,  occurs  in  young  females  with  a  large, 
soft  thyroid,  marked  exophthalmos,  and  a  rapid  pulse;  the  second, 
best  designated  as  the  nervous  group,  is  seen  in  more  elderly  pa¬ 
tients  with  a  smaller  and  more  nodular  thyroid  and  more  marked 
nervous  symptoms.  As  a  general  rule  the  first  group  shows  less 
postoperative  reaction.  The  author  has  been  struck  by  the  fact  that 
all  cases  of  hyperthyroidism  stand  heat  badly,  and  in  spite  of  pre¬ 
cautions  to  overcome  the  effects  of  heat  it  had  seemed  that  the  mor¬ 
tality  during  very  hot  weather  was  abnormally  high.  In  the  present 
communication  he  analyzes  the  results  of  his  operations  in  the  differ¬ 
ent  months  of  the  year,  and  a  curve  is  plotted  showing  these  results. 
It  was  found  that  in  the  months  of  February,  March,  April,  May, 
September,  October  and  November  there  was  no  mortality  at  all,  but 
in  the  three  months  of  June,  July  and  August  the  mortality  had 
risen  to  20%.  The  figures  upon  which  this  curve  was  based  were 
collected  over  a  period  of  10  years,  so  that  this  was  probably  not  an 
accidental  finding.  Stress  is  laid  upon  the  fact  that  in  the  extremely 
hot  periods  the  case  should  be  watched  and  operation  delayed  until 
cooler  weather  sets  in. — Med.  Sc.,  9,  44. 
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